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Export,Buy,Rent or Lease. 


Join hundreds of leading companies - come to Silicon Valley 
in the heart of London for the very best hardware, software, 
training and above all - SERVICE. 


The B.B.C., British Telecom, 
Coopers and Lybrand, Express 
Newspapers, Imperial College, 

London Business School, The First 
National Bank of Chicago, McDougall, 
The National Computing Centre, 

Rank Xerox, Thames Water Authority, 
The Institute of Chartered 
Accountants... 

These are just some of the many 
hundreds of companies and 
organisations who have dealt with us 
over the years. 

Why do they come to Silicon 
Valley? Because whether you're a first 
time user or an established computer 
professional we try harder to provide 
friendly, helpful advice; a fuller service 
and better deals. 

Whether you want the latest 
sophisticated multi-user system, 
accounts software or simple add-ons 
we can supply you quickly from our 
large depth of stock. 

Shown above are just three of the 
many computers we can offer. From 


left to right they are: the Macintosh 
from Apple, the New AT from IBM 
and the Apricot from ACT. 

What about our service? 

We have our own workshops, 
stores and maintainence facilities at 
our premises, which enable us to 
provide a comprehensive after-sales 
service. 

We also offer a full range of training 
programmes for you and your staff. 

BUY RENT OR LEASE 
FROM THE PROFESSIONALS 



camPAa 


We are authorised dealers for the above 

TEL: 01-833 3391 
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COMPUTER CENTRE 


164 Grays Inn Road, 
London WC1 


I am interested in the following. 
Please send me further information. 


HARDWARE □ 

SOFTWARE □ 

WORD PROCESSING □ 

NETWORKING □ 

COMMUNICATIONS □ 

TRAINING □ 

COMPUTER SYSTEMS □ 


GENERAL ADVICE ON 

MICROS 

SUPPLIES 


Name_ 

Position_ 

Company. 

Address:_ 


Tel No: 


□ □ 












































































Everyone can benefit from 

Effective Micro Training 

at Digitus 

NEXT COURSE DATES 


Introduction to Personal 1 

Computers ^ 

Provides a basic understanding of Apr 15 

microcomputer hardware, software and 
peripherals. Establishes the criteria for 
selecting and using micros. Explains the 
rudiments of programming. 1 day. £105. 

Introduction to DOS 

Provides a concentrated introduction to Apr 18 
PC/MS DOS. Also reviews hardware 
components and popular applications. 

1 day. £105. 

Lotus 1-2-3 

A workshop course with advice on the Apr 19 

design of worksheets and on solving 
practical problems. 1 day. £105. 

Advanced Lotus 1-2-3 

Builds on existing Lotus 1-2-3 skills. May 7 

presenting information on database, 
statistical and file functions. 

1 day. £105. 

1-2-3 to Symphony 

A practical conversion workshop for Apr 29 

existing 1-2-3 users. 1 day. £105. 

Introduction to Symphony 

Provides a concentrated introduction to Apr 9 
the main elements including spread¬ 
sheeting, graphics, information manage¬ 
ment and "managers” wordprocessor. 

Teaches the basic skills needed to use 
these features. 2 days. £210. 

Symphony Workshop 

Consolidates basic skills and teaches Apr 11 

advanced features including building 
systems with the integrated package 
and command language. 2 days. £210. 

Spreadsheeting with SuperCalc 

A workshop course with advice on the Apr 26 

design of worksheets and on solving 
practical problems. 1 day. £105. 

Spreadsheeting with Multiplan 

A practical workshop course on this pop- May 10 
ular spreadsheet package. 1 day. £105. 

Introduction to Framework 

Teaches the basic skills tcxoperate the May 30 
spreadsheet, graphics, database and 
wordprocessing. 2 days. £2 10. 


All course fees are subject to VAT 


Information Management 
with Cardbox 

A workshop course on design, 
applications and implementation. 

1 day. £105. 

Data Management with Delta 

Teaches how to design, define and imple¬ 
ment systems using this powerful data 
management package. 1 day. £105. 

Working with dBASEII 

Teaches the user how to build and 
enquire from files and generate reports. 

1 day. £105. 

Programming with dBASE II 

Teaches programming using the dBASE 
procedure language and also file design 
and indexing. 2 days. £210. 

dBASE II Workshop 

Builds on existing dBASE skills to teach 
the more advanced use of the procedure 
language and the practical application of 
all these facilities. 2 days. £210. 

Wordprocessing with WordStar 

A practical workshop course which 
teaches basic skills. 1 day. £105. 

WordStar Workshop 

A workshop to consolidate basic skills 
and teach advanced commands. 

1 day. £105. 

MailMerge 

Efficient use of WordStar for mailing 
using MailMerge. 1 day. £ 105. 

Wordprocessing with 
Multimate 

A practical workshop course which 
teaches basic skills. 1 day. £105. 

Multimate Workshop 

Covering advanced features of Multimate, 
providing an ideal follow-up. 1 day. £105. 

Wordprocessing with 
DisplayWrite 2 

A practical workshop teaching basic skills 
on this increasingly popular IBM-oriented 
wordprocessing package. 1 day. £105. 

SunAccount 

A practical course for both experienced 
and new SunAccount users. 2 days. £210 



Apr 17 


Fundamentals of BASIC 

Develops the first principles of BASIC 
programming so that you can produce 
programs on a microcomputer. Gives 
practical hands-on experience of 
micros. 2 days. £210. 


1 

Apr 16 


May 9 


Apr 2 


Apr 3 


Apr 22 


Improve your BASIC 

Brushes up and improves BASIC Apr 18 

programming technique; introduces 
sophisticated methods of file design, data 
organisation, access methods and control. 

Examines software tools. 2 days. £210. 

Communications 

Introduces the techniques of Jun6 

communicating between micros, from 
micros to peripherals and from 
micros to mainframes. 1 day. £125. 

UNIX 

An introduction to the facilities of the Apr 29 
UNIX multi-user operating system, 
including the file system, shells and 
editors, and a review of the problems 
of system management. 

3 days. £375. 


Apr 11 


Apr 23 


Apr 24 


.— y., mosewitn responsil 

fora UNIX system. 2 days. £250. 

The C Programming Langu< 

A tutorial on the main features of the 
L lan guage. with extensive practical 
sessions on a multi-user system 

2 days. £250. 


C" Workshop 

^days^lso^ C programmln 9 skil,s 


May 2 

May 13 

Jun 27 


Apr 15 


1 
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TRAINING 




I Send to, or phone: 

* The Training Administrator, Digitus Ltd. 
I Lading House, 10-14 Bedford Street. 

■ Covent Garden, London WC2E 9HE 
I Tel: 01-379 6968 Telex 27950 ref 3005 


From . 

Company. 

Address. 

Please book places as follows Q or send me more details Q 
Course. Date. Places 


i 

,i 

“i 

i 

i 

j 


IN-COMPANY 

training 

Digitus provides courses 
tailored to the needs of 
individual companies, from 
seminars for management 
to detailed training for 
office and professional 
staff. Courses can be held 
c ° m P an y premises, or at 
the Digitus Training Centre. 
Contact the Training 
Administrator for full 
details. 
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NEWSPRINT 92 

Guy Kewney's independent view of 
activities in the micro market including the 
upheaval at Acorn. 

YANKEE DOODLES 109 

Machines are stealing the limelight from 
software and peripherals — David Ahl 
redresses the balance. 

SUBSCRIPTIONS Tl2 

Featuring a special 'Beat the Budget' offer 
this month. 

ORIENT EXPRESS 113 

Japan reveals its secrets to Shinichiro 
Kakizawa. 

LETTERS 114 

Fingers, arms and brains — readers explore 
the alien anatomy and we confess our 
Bludners. 



BANKS' STATEMENT 118 

Small dealers, wherefore art thou? Martin 
Banks in wistful mood. 


TJ'S WORKSHOP 187 

Hints and tips to help you make the most of 
your micro. 

SCREENPLAY 192 

Battered, bruised but not bewildered, Tony 
Hetherington brings you the best games. 
This month's selection includes an 
economic simulation with a sense of 
humour, a hybrid graphics adventure and 
3D maze, and the best car racing game so 


far. _ 

BIBLIOFILE 196 

Fast-on-the-read David Taylor points his 
pistol at the latest books. _ 

NETWORKS 198 

Peter Tootill makes the most of his 
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COMPUTER ANSWERS 202 

Simon Goodwin pits his wits against your 
problems. 

SUBSET 206 

Machine code made easy. 

END ZONE 208 

Touchdown for Leisure Lines, Numbers 
Count, ACC News, Transaction File, Micro 
Chess and Diary Data. 

PROGRAM FILE 216 

Nick Walker presents his pick of the 
programs — topping the bill is an 


educational simulation for the BBC. Other 
offerings include a wordsearch generator 
and an Amstrad disassembler. For a 
change of pace try the dBasell user-friendly 
pre-processor. _ 

ADVERTISERS' INDEX 303 

Who's where in this issue. 

CHIPCHAT _ 304 

IBM gets the hiccups, plus other strange 
events of our times. 
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BENCHTESTS & REVIEWS 


ACORN ABC 310 120 

The new range of Acorn machines can go 
no higher — but what will they do for the 
reshaped company? Peter Bright has the 
answers. 

RESEARCH MACHINES' 

NIMBUS 128 

Graphics galore and a whole lot more as 
the education experts expand into business 
with this new machine. 



OBERON OMNI-READER 138 

Optical character recognition at a price 
most serious personal computer users can 
afford. Is this peripheral too good to be 
true? 


TURBO PASCAL 140 

Warmly welcomed when it first appeared, 
Tanj Bennett finds out if this software 
package lives up to its reputation. 



BROTHER TC6000 154 

Is it a typewriter, text editor, printer or 
terminal? How many identities can one 
peripheral have? Simon Craven takes a 
closer look._ 

CODEWRITER 164 

Design and write your own applications 
programs courtesy of this American 
package which runs on a range of home 
and business machines. 

POWER-BASE 178 

Providing data management features that 
are complex but easily used by novices is 
never easy. Kathy Long assess Power- 
Base's success. 


FEATURES 


MAKING LISTS 146 

Artificial intelligence techniques can be 
used in your own programs, even when 
you're writing in Basic. David Elworthy 
explains how. 

APL FOR ALL 156 

The title of richest and most complex 
computer language is often claimed for 
APL. Anthony Camacho finds out if it's 
deserved. _ 

RECORD STORAGE 160 

Computer applications are on the way for 
compact disks, providing the kind of 
memory of which dreams are made. 

OBJECTIVE DESIGN 166 

Object-oriented design is the next stage on 
from structured programming. Brian 
Heywood explains how to program more 
quickly — and reliably. 

ON DISPLAY 170 

The shape of screens to come. 



IN THE KNOW 174 

Information is at your fingertips with 
online information services. Stephen Farr 
dials up the databases._ 

COLLECTIVE C 182 

Data handling the C way as Les Hampson 
takes this Teach Yourself series a stage 
further. 
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Electronequip 

(Authorised BBC Micro Dealer, and Econet service centre) 


ALL ITEMS ON THIS PAGE — MAIL ORDER OFFICE ONLY 




SOFTWARE SALE 

most ACORNSOFT E2.99 inc VAT 
most OTHERS El .99 inc VAT 


TAXAN/KAGA* 
KP810 

£277.39 + VAT - 



Printer price includes paper 
and BBC interface cable. 

Screen dump rom available for £11.50 


TORCH Disk Pack 

SPECIAL OFFER 

Only £659.00 + VAT 

(Free fitting available if required) 


SIDEWISE SIDEWISE FITTED 




“SIDEWAYS" rom board for BBC Micro. 
No soldering required £33.44 + VAT 


BBC SPARES/ROMs 



TTL 


Video ULA. 

..£15.75 

ROMS 



LSOO. 

40p 

Serial ULA. 

....£9.45 

1.2 M0S Rom . 

£6.00 


LS10. 

... 30p 

UPGRADES 


BASIC II Rom. 

..£26.00 


LS74. 

. 46p 

Acorn DFS. 

.£100.00 

Caretaker. 

£28.00 


LSI 23. 

£1.20 

Econet. 

£60.00 

Communicator.. 

..£59.00 


LSI 32. 

£1.20 

Speech . 

..£47.80 

Termi Rom. 

.. £28.00 


LSI 63. 

£1.35 

Memory 16-32k 

..£23.00 

Disc Doctor. 

.. £28.00 


LS244 . 

£1.47 

Analogue input.. 

£14.00 

DNFS Rom. 

.. £17.91 


LS245 . 

£2.00 

Printer port. 

..£15.00 

Exmon II. 

..£25.22 


LS393 . 

£1.00 

Serial. 

..£13.00 

Graphics Rom 

£28.00 


7438. 

... 75p 



Gremlin Rom ... 

..£28.00 




OTHERS 


Helo Rom. 

£21 74 


CMOS/ULAs etc 


Keyboard. 

£52 38 

Printmaster. 

£28.00 


3691 . 

£4.92 

Keyboard swt... 

£2 60 

Screen Dump Rom£13.00 


88LS120. 

£4.23 

Cass Relay. 

....£2.20 

Sleuth. 

£25.22 


4013. 

...60p 

BBC Power 


SpellcheckII.... 

£26 96 


4020. 

.. 90p 

Supply. 

..£52.92 

Toolkit. 

£23.45 


4816. 

£2.90 



View Rom. 

£52.00 

i 3 

7002. 

£7.25 

Phone for 

ViewSheet. 

..£52.00 


6522. 

£5.22 

comprehensive 

Wordwise Plus.. 

..£49.00 


LM324 . 

...70p 

catalogue 

Wordwise Rom. 

. . £39.00 


SKtcouh 

COMPUTER 


*EPSON 


RX-80FT 


£212.00 + VAT 



FX-80 £315.00 + VAT 


Printer Pack includes paper & BBC cable £7.00 + VAT 
Screen dump rom available'for £10.00 + VAT 


EDUCATIONAL & 
H.M.G. ORDERS 

Please phone for discounts 


PRINTERS 


RX80 (Epson). 

.£185.00 

RX80F/T (Epson). 

.£212.00 

RX100 (Epson). 

.£330.00 

FX80 (Epson). 

.£315.00 

FX100 (Epson). 

.£410.00 

DX100 (Epson). 

. £365.00 

LQ1500 (Epson). 

.£855.00 

FI 0/40 (TEC). 

.£829.00 

2050 (NEC). 

.£620.00 

3550 (NEC). 

.£1,045.00 


£ 325.00 + . 
Sheet feeder 
£ 189.00 

+ VAT 


Postage 40p. Securicor £4.26 (per parcel) 

Please add 15% VAT to all prices and carriage 
Prices subject to variation without prior notification 

All offers subject to availability 

TRADE, EDUCATIONAL & HMG ORDERS 
(Phone for discounts) 

Large Stocks — 24 Hour Despatch 


n 'Jiv.JiM 
VISA 


MAIL ORDER ENQUIRIES TO BELOW OFFICE 
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Electronequip 

36-38 West Street, Fareham, Hants (0329) 230670 
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WITH EXTRAS 


❖ Accurate analysis of your requirements 

❖ Highly competitive pricing 

❖ Wide range of compatible software 

❖ Staff training facility 

❖ Rentals service available 

❖ Try before you buy - we refund 95% of your 
rental if you purchase within first month of 
rental 

❖ Trade-in on existing systems 

❖ Expert installation service 

❖ Micro data-transfer service 




As well as hardware from the leading 
manufacturers, you’ll get friendly help and advice from 
01 Computers, one of Britain’s acknowledged experts. 


And since we also handle the New Innovative Smart 
Integrated Business software package, we can really 
help you turn your personal computer into a powerful 
business tool. 


Send in the coupon and find out how. 


IBM AiitlHtrisiil IVak-r 


We specialise in networking your IBM PC’s 
and Apricots together using the manufacturers’ 
related products. These include IBM 
networking and clustering hardware and software 
and also the Point 7 and Point 32 from ACT. 


•I COMPUTERS LTD. 


Southampton House, 192-206 York Road, London SW113SA 

Telephone for a FREE demonstration Tel:- 01-228 2207 Telex 8954575 CTC LDN 



Fill in this coupon and send it to us at the address below. 
It’s an important first step to answering all your business 
computing needs. 

Name_ 


Address _ 


.Tel No: 


Occupation, 


Southampton House, 192-206 York Road, London SW113SA 
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THE PRICE IS RIGHT! 



Look at this list of machines - all ex-demo stock. 




Mostly unmarked and in mint condition 

— 




AND THEY MUST BE CLEARED!! 




Equipment 

Qty 

RRP 


Equipment 

Qty 

RRP 


COMMODORE 




SANYO 




69 Computer 

-2only- 

199.13 

199.00 

MBC 555128k E Mon. 

1 only- 

999.00 

798.00 

1590 Disk Drive 

-1 only- 

199.13 

152.00 

TIGER 

269K x 2Mb E Colour E 

Monitor + Softuuare 




MP5 801 Printer 

MCS 801 Col. Printer 
8096-SKComputer 

-2only- 
-2 only- 
-1 only- 

200.00 

396.00 

795.00 

199.00 

299.00 

630.00 

1 only- 

2700.00 1995.00 

lor sensible offer! 

8296 Computer 

-1 only- 

795.00 

670.00 

EPSON 




80501 MB Dual Drive 

— 1 only — 

895.00 

J600.00 

PX-8 Portable 

1 only- 

798.00 

598.50 

8250 2 MB Dual Drive 

— 1 only — 

895.00 

750.00 

SIRIUS 1 

128K x l.2Mb EMonitor 




8027 Printer 

3022 Matrix Printer 

-1 only- 
-2 only- 

850.00 

395.00 

395.00 

199.00 

-1 only- 

2195.00 

1550.00 

2023 Matrix Printer 

-2 only- 

395.00 

125.00 

OTHER PRINTERS 




9090 Hard Disk 

-1 only- 

2995.00 

1395.00 

Centronics 737 

1 only- 

399.00 

200.00 

RPRICOT 

256k x 630k E Monitor 
FI 256K x 720K 




GP700R 9 Colour Matrix 

1 only- 

995.00 

300.00 

-1 only- 
-1 only- 

1795.00 

1095.00 

1390.00 

875.00 

Smith-Corona Daisyuuheel 
Centronics 779 

1 only- 
1 only- 

395.00 

795.00 

199.00 

200.00 


MANY OTHERS- 

PHONE & ASK! 
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STOP PRESS! PLUS 4 ONLY £130.42! 

SX-64 ONLY £499.99! 





A REVOLUTION IN 
TAKING WORDS FROM 
PAGE TO COMPUTER 

The OMNI-READER can read text into most word 
processors, micro and personal computers. It attaches 
through a Serial RS232C interface as easily as a modem. 

The OMNI-READER comes pre-programmed to 
recognise the most commonly used typefaces. 

APPLICATIONS 

# Word processor input - entering existing documents. 
O Transferring text between incompatible computer/ 

word processor systems without the need for re-typing. 

# Inputting tables of data, or new data into spreadsheet 
or database programmes. 

# Entering text for electronic mail. 

# Storing and editing documents for electronic filing. 

AND IT ONLY COSTS £399! 


EASUlINK WORLDWIDE LOWCOSTTELEX 
-- DIRECT FROM YOUR DESK! 

THE MOST EFFECTIVE WAY TO BETTER BUSINESS COMMUNICATIONS. Allows 
you to connect to UK & INTERNATIONAL TELEX networks using your existing 
MICRO, with Hardware & Software... Enables you to start from as little as £ 100! 


We carry a wide range of SOFTWARE for all our machines, including 
WORDPROCESSING packages and SPREADSHEETS. 

Most SOFTWARE is available ex-stock. 

Specialist applications and bespoke programs also catered for. 

Call us for info on our Cash Book and Bar Stock Records programs! 


-ALL PRICES EXCLUDE VAT 

One of Commodore’s 
top UK dealers! 

192 HONEYPOT LANE, QUEENSBURY STANMORE, MIDDX. HA7 1 EE. 01 -204 7525 
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PERSONAL SHOPPERS WELCOME 
Phone & Mail Orders accepted 


ALL GOODS SENT SAME DAY WHEREVER 
POSSIBLE LARGE S.A.E. FOR LISTS ETC. 



































FOR MICROCOMPUTERS 



Boots Britoil Collins Publishers Wm Grant Distillers Marconi Motorola 



Polaroid 


Tl Raleigh FW.Woolworth 


Businessmen like to look at all the options before they buy. 
Which is why their first step for business computing is the Byte Shop. 

We've supplied the world's leading microcomputer systems 
and know-how to big business since 1977 - in fact we were the first 
IBM Authorised Dealers in the UK. So we don't have to manufacture 
reasons why you should buy a particular system. 

We've the experience. The support staff. The sen/ice facilities. 
The training courses. And being nationwide we're close at hand. 

We don't sell you a box, but an on-going partnership. 

Whatever your needs turn to the Byte Shop, Britain's longest 
established, most respected microcomputer group. You'll be in very 
good company. Send off the coupon for our free brochure Where 
Can You Count on Getting the Right Business Computer?' 



K) A Kode International pic Company 

■To: The Byte Shop Head Office, FREEPOST, Grove House, 

I Little Paxton, Cambs. PE194BR (No stamp required) 

J Please send me 

copies of your brochure. J 

| Name 


■ Company 


| Position. 

. Tel:. | 

1 Address 

PCW ■ 


LONDON (01) 387 0505 BIRMINGHAM (021) 622 3165 • GLASGOW (041) 221 8202 • MANCHESTER (061) 236 4737 NOTTINGHAM (0602) 470576 • SOUTHAMPTON (0703) 334711 















































































DISK DRIVES 

LOW COST FLOPPIES 


80 Track DSDD 1.0Mb.£135 

40 Track DSDD 0.5Mb.£135 

WINCHESTERS 

15 Mb half Height.£600 

27 Mb Full Height.£750 

SASI Controllers.£335 


PCB’S 

8x8 NAS-BUS Compatible 


Z80CPU + 64KRAM.£230 

Video/Floppy Cont.£199 

64K RAM Card.£150 

256K RAM Card.£285 

Floppy/SASI/Serial.£185 

Serial/Parallel I/O.£175 

Real Time Clock.£35 

Kits available. P.O.A 


CP/M PLUS 

Includes RMAC, MAC and LINK etc plus full 
documentation 


Now only £199 

Full software support for Map 80, Gemini and 
Nascom computers 


NEW! NEW! NEW! 

8088 CPU+ 256K RAM.£525 

Concurrent PC-DOS soon available for NAS-BUS 


SYSTEMS 


MAPCOM CP/M System.£1760 

RACPAK Dev. Pack.£1995 


Various configurations 


MAP 80 SYSTEMS LTD 


ACCESS AND BARCLAYCARD ACCEPTED. 
ALL PRICES EXCLUDE VAT AND P&P. 
SPECIAL OFFERS WHILE STOCKS LAST. 
CALLERS WELCOME BY APPOINTMENT. 
RING FOR FURTHER INFORMATION 


UNIT 2, STONE YLANDS ROAD, EGH AM, SURREY. TEL: 0784 37674 




Have you put a CLIP 
in your Winchester? 


CLIP — Compressed Library Interchange Program 


CP/M CP/M-86 PC DOS MS DOS £95. 


• Backs up a Winchester 
on to floppies. 

• Compresses text or data to 
less than half size. 

• Large files can span multiple 
discs. 

• Selective backup or retrieval, on an 
inclusive or exclusive basis. 

CLIP has no equal in reputation, 

convenience, power or economy. 


EFFORTLESS BACKUP 

You can save commands for later use, or 
type commands directly. 

CLIP has its own menu, with seven 
prepared commands. Customise the 
commands if you wish, or edit the menu text 
with a word processor. Or keep the standard 
forms. All your housekeeping — 
save/restore/review — by pressing two keys. 


CLIP comes standard with Winchester systems supplied by 

British Telecom, Olympia, SCifer Systems, Research Machines and Philips. 

And is highly recommended by other major manufacturers 




O 


All prices excl. VAT, post free in U.K. 

KEELE CODES LTD Most popular disc formats from stock. 

University of Keele, Keele, Staffordshire, U.K. Tel: (0782) 629221 Telex: 36113 
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More Great Price Drops! 


OLIVETTI PC 

11 

MACINTOSH 

i 

EPSON HX-20 

1 

MSX COMPUTERS 


M24: dual 320kb disk drive; 128kb RAM, keyboard 
monitor and MS DOS £call 

M24: 10Mb Integral hard disk, 1 x 320kb disk drive, 
128k RAM, keyboard, monitor and MS DOS £call 
PORTABLE COMPUTER 

M21 : dual 320kb disk drive monitor £call 


HITACHI PC 


HITACHI PC: dual 320kb floppies 128kb RAM 
keyboard; colour monitor, nucleus generator, MS DOS 

£1,295 

HITACHI PC: dual 320kb floppies 128kb RAM; 
keyboard; colour monitor; 10Mb hard disc; nucleus 
generator MS DOS, purchase ledger, sales ledger, 
nominal ledger, payroll order processing, micropen, 
all for only £2,495 

128k RAM memory board £180 


HEWLETT PACKARD 


HP-150: dual 270kb 3V5T disc drive 256kb RAM, 
keyboard, High resolution (512x390) monitor 

£1,999 

HP-150: dual 720kb 3Vt>" disk drive 256kb RAM, 
keyboard, High resolution (512x390) monitor £call 
HP-150: 15Mb hard disk, 1x720 kb disk drive; 
256kb RAM; keyboard, High resolution monitor £call 


WORDSTAR 
LOTUS 1-2-3 
MULTIPLAN 
DELTA 2 


WORDCRAFT 

MEMOMAKER 

VISICALC 

PEAGUSUS 


ACCOUNTANCY 


HEWLETT PACKARD HP110 


The Portable HP 110: 272kb RAM 384kb ROM. 16 
lines by 80 col LCD Lotus 1-2-3 Memomaker £ca 11 
Thinkjet Printer: portable £399 

Portable disc drive 720k £call 


HEWLETT PACKARD 
CALCULATORS 


HP12C £94 

HP 16C £94 

HP 71B £call 

Data Com Pac £144 


HP 11C £54 

HP15C £94 

HP 75C. £599 

Visical pack £119 

Text Formatter £78 

HP41C. £129 HP41CV £149 

HP41CV £149 HP41CX £221 

Card Reader £145 

Printer £call 

Cassette Drive £call 


IBM SOFTWARE 


WordStar Prof pack £299 

Lotus 12-3. £349 

Symphony. £399 

Framework. £call 

Wordcrafl. £call 

Sage Accounts. £call 

Pegasus Accounts... £call 


ENTERTAINMENT FOR 
IBM & HEWLETT PACKARD 


We carry a large range of games for 
IBM PC 

ADVENTURE 

BUSINESS 

STRATEGY 


Macintosh 128kb RAM 


£call 

Macintosh 512kb RAM 


£call 

External disk drive 


£349 

Image Writer Printer 10" 


£385 

Image Writer Printer 15". 


£call 

Multiplan. 

£139 

TK Solver. 

£189 

Chart. 

£139 

Word. 

£179 

Basic. 

£139 

0MNIS1 

£149 

Lotus Jazz. 

£call 

0MNIS2. 

£295 

Copy-Mac. 

£39 

0MNIS3. 

£399 

MacPIot. 

£99 

PFS: FILE. 

£call 



DFS: REPORT.. 

£call 

Clickart. 

£call 

Macforth. 

Ccall 

Mac the knife 

£call 

MacPascal 

£99 

Millionaire. 

£51 

MacProject. 

£99 

Zork 1. 

£36 

Macterminal 

£call 

Zork II. 

£42 

Macdraw 

£call 

Zork III. 

£42 

Deadline. 

£call 

Witness. 

£call 



Hitchhiker's Guide to Galaxy 


£34 

Music Composer 

£69 

MacCalender 

£call 

Frogger. 

£34 

Trivia. 

£34 

Lode Runner 

£call 

Funpack 

£34 

MacGammon 

£call 

Penstate. 

£call 

Sargon III. 

£42 

Payroll. 

£call 


APPLE CREDIT CARD 


£1,500 INSTANT 
CREDIT AVAILABLE 

Subject to 

acceptance APR. 29.8% 


APPLE IIC PACKAGE 


Apple IIC 
Monitor IIC 
Monitor Stand IIC 

£999 


APPLE lie PACKAGE 


Apple lie 64k disk drive with 
controller 

£699 


EX-DEMO APPLE II 


Silentype Printer III . £99 

Apple Business Basic III £49 

VisiCalc III. £89 

Apple Writer III £99 

Mail List Manager £40 

■tisyjas » 

HP 7470A £1,099 

HP7475A. £1,637 

Epson Plotter £399 

Apple Plotter. £399 


GRAPHIC PLOTTER 


BBC MICRO 


BBC Model B 

£320 



EPSON HX20 EXECUTIVE 


EPSON PX-8 



£795 


LETTER QUALITY PRINTERS 


SILVER REED 

EXP 500 Parallel/Serial 
EXP 550 Parallel/Serial 


£270/310 
. £360399 

BROTHER 

HR-15 13cps (Diablo). £389 

HR-35 36cps (Diablo) £call 

Lazerjet Printer 300 cps £3,195 


DOT MATRIX PRINTERS 


Canon PW 1080A 
(160cps) 27cps NLQ 


£289 

EPSON JX80 colour Drinter 


£call 

LQ 1500 

Ccall 

RX80 

£200 

RX80 FT 

£239 

Plotter 

£400 

FX80 

£call 

P40 

£call 

FX100 . 

Ccall 

PX80 

Ccall 

HEWLETT PACKARD 



Thinkjet Printer (150cps) 


£399 


CASIO 

POCKET COMPUTERS 


FX 720P 
FX 750P 
PB410 
PB 110 


£49 
£89 

. £49 

£39 

Ram Card RC2 . £19 

Ram Card RC4. £29 

FP 200 Computer. £299 

FP 1011 Printer. £169 

FA20 Interlace £179 

FA10 Interface £69 

CM1 Cassette £59 

FA4 Interface £44 


SONY 

HIT BIT 64k RAM £260 

Diskdrive £299 

SANYO 

MPC 10064k RAM. £260 

Joysticks (two Ports) £call 

Light pen. £call 

JVC 

HC-7GB 64k RAM £call 

PANASONIC 


SHARP MZ 700 


The personal computer you need now and in the future 



MX 700 64kb RAM 


£99 


EX-DEMO SHARP PC5000 



128kb Ram; 64kb Rom, 128 Bubble memory 

Printer 

Super Writer 

Super Calc 

Super con disk 

M R P £2,224 £1,699 


COMMODORE 


Commodore 64. £161 

MSP801 Printer. £174 

C2N Cassette. £39 

Plus 4 Computer £244 

C2N Cassette £39 


ORDERS ONLY 


Tel: 01-937 3366 ext 12 
01-937 8529 

Tasha Business Systems 
191 Kensington High Street 
London W8 

• TBS reserves the right to change advertised price 

• Add 15% VAT 

• Goods subject to availability 


SHARP COMPUTERS 


PC 1500 Computer. £139 

PC 1500A. £164 

CE 155 8K Ram. £78 

CE15916K Ram. £96 

PC 1251 Computer £69 

CE 123 Interface £86 


lasha lasha lasha 

Business Systems Business Systems Business Systems 

191, Kensington High Street, London W8. Tel: 01-937 3366 






























































































































































































IBM 34/36/38 USERS 


Now in our 5th year 
of business! 


Micro General the Specialists for Printer Selection 

Contact us for our expert advice on all your interfacing problems 

It’s not just a question of plug in and let’s go. There are now over 200 different connector situations. How do you know that your 
computer will accept the printer of your choice? We at Micro General do not sell boxes off the shelf. As computer engineers we 
help you to choose and install the right printer for your computer. The advice is free and it could save you some embarrassing 
mistakes - Buy from us for peace of mind. 


APRICOT FI 

a full blown business micro 

For the first time business user a genuine 
business machine with some amazing ‘high 
tech’ features. - See the Apricot’s mouse 
execute previously complex tasks at a 
single key stroke, and the new infra-red 
device means there’s no cable connection 
to the keyboard, giving desk top planning a 
new meaning. 

• 256K RAM 720 single disk 

• MS-DOS 

• Rapid Display manipulation and special 
effects. 

• Expansion and Outport facilities. 

• Colour/Mono Monitor or VHF for your 
TV 

• Extremely light (under 13lbs) - totally 
portable. 

• Price includes SuperWriter, SuperCalc, 
& SuperPlanner software. 

• Well over 1000 software packages now 
available. 


Call for details on the 

DATASOUTH TX-5180 

High performance equivalent 
to the IBM 5224 


from £2695 +VAT. 


SHINWA CPA80 MATRIX 
PRINTER 


£199 

+ VAT 


Fantastic value - look at 
these features 

• Friction and Tractor 
feed as standard 

• 100 cps Bi-Direction¬ 
al Logic Seeking 

• True Descenders + 

Sub and Superscript 

• Italic Printing/Auto Underlining 

• High Res. and Block Graphics 

■JUKI 

PRINTERS/ 

PRINTER TYPEWRITERS 


TRY BEFORE YOU BUY! 

Bring your micro to us and match with our range of printers - full 
workshop facilities available to iron out all technical hitches! CALL 
US FOR PRINT SAMPLES. 

TRADE or PRIVATE CUSTOMERS take advantage of our 

■ INTERFACING CONSULTANCY 


• 2K BUFFER 
% High reliability 


20 cps max 
Diablo protocols 


INTERFACES & CABLES AVAILABLE FOR 
VIC 20 NEW BRAIN COMMODORE 64 OSBORNE 

PET ORIC TANDY SIRIUS 

SPECTRUM DRAGON SHARP SAGE 

SINCLAIR QL and more! 


INTERNAL & STAND ALONE 
BUFFERS from £65 + VAT 


PRINTER SWITCHES 
from £85 plus VAT. 


HIGHSPEED 
HIGH QUALITY 
LOW PRICE!!Jt 


MICROLINE LOW COST PRINTERS 


EPSON MATRIX PRINTERS 


EPSON RX80T 100 cps 
EPSON RX80F/T 100 cps 
EPSON FX80 160 cps 
EPSON RX100 100 cps 

EPSON FX100 160 cps 

EPSON LQ1500 200 cps 


£210+VAT 
£230 +VAT 
£340 +VAT 
£3 90 +VAT 
£499 +VAT 
£995 +VAT 


In our opinion this range of printers 
represents the best value From our service 
records we can tell that it has proved to be 
an extremely reliable printer. If you are 
looking for fast thru-put (Accounts or Data 
printing) check it out NOW! 

• Up to 25 faster thru-put than nearest 
rival 

• Near letter quality (92/93/84) 

• Ideal printer for business systems - 
Statements, invoices etc 

• Multiparts - up to 6 copies. 


CANON PW-1080A 


Microline 82A 
Microlme 83A 
Microline 84 
Sheet feeder 
for M84 £299 


120 cps POA 

120 cps £450 + VAT 

200 cps £750 + VAT 

IBM version 

available 


£299 


Microline 92 
Microline 93 


160 cps 
160 cps 


VAT 


• 160 cps and quiet too! 

• High Resolution graphics 

• Down loading to user-optional 
characters. 

• Near letter quality - italic, gothic and 
orator fonts optional. 

• Epson code compatibility 


£550 + VAT 


The ideal alternative to EPSON FX100 - 
Faster thru-pu* and near letter quality 
Recommended for IBM. SIRIUS. APRICOT 


DEALER/OEM ENQUIRIES WELCOME 

, ■ Always call for the best possible price. Access/Visa 

(CipKipDAI \ (PCW4) 

nLIXAALJ Unit 25, Horseshoe Park, Pangbourne, Reading, RG8 7JW Tel: 07357 4466 
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SOFTWARE 


hUVDEN 


Tasha Business Systems. 
Your first choice for software. 


Blue chip have three of the most 
compulsive computer games 
you’ll find. Build up an empire in 
real estate with Baron. You've 
got 52 game weeks to mar.e 
your million! Outmanouever the 
commodities market with 
Tycoon. It's not a game for those 
who play safe. Make a mint on the 
New York Stock Exchange with 
Millionaire. As you buy and sell 
there’s a constant stream of news 
events based on actual incidents. 
Millionaire spans 91 game weeks and 
can be saved to disk. 


BLUE CHIP SOFTWARE 


T K Solver 

The T K Solver from 
Software Arts is an equation 
processing programme that makes 
light work of the toughest problems 
(simultaneous non linear equations included) 
Just tap in the problem and get your answer 
instantly. 

£190.00 


TKISolver 

By Software Arts/ creators of VisiCalc* 


lilSllil ' Take y° ur P'°k at Tasha Business Systems. 

Business Systems 191 Kensington High Street, London W.8. Phone: 01-937 7896 01-937 3366 ex.36 


The Zork Trilogy 

Do you dare step down into the 
great Zork underground empire? Can 
you survive what lies ahead of 
you? Just because you’ve made it 
through number one and number 
two, will you survive number three? 
Zork I £34.00 Zork II £42.00 

Zork III £42.00 


The Hitchhikers Guide to the Galaxy 

Step into Arthur Dent’s shoes. 
Have your home bulldozed, your 
planet demolished and then scour 
the universe for a ‘cuppa’! £36.00 
Suspect 

You’re a prime murder suspect. 
You know you didn’t do it, but the 
evidence is stacked against you. Get 
out of this one! £46.00 


Cutthroats 

You’re a driver on a none too 
friendly island. You’ve been 
approached by some pretty dubious 
characters to root out a shipwreck 
with sunken treasure. Find it and 
you’re in for a share of the bounty. 

. But watch out, there’s a cutthroat 

The next dimension. about! £36.00 


inpocom 


Musicworks 

Now you can produce real profes¬ 
sional music without being able to 
read a note. With Musicworks you 
compose music directly onto your 
computer and hear it instantly. 
£75.00 


Sargon III 

Sargon III is the world’s finest 
microcomputer chess programme. 
Use it as an opponent or instructor. 
Play as a novice or expert. Study 
more than 100 great games and work 
out 45 classic chess moves. All on 
screen. Sargon III is the only micro¬ 
computer programme ever to beat a 
master player. £45.00 


Da Vinci 

Designed by a leading architect 
and well known graphic designer, 
Hayden's Da Vinci Commercial In¬ 
teriors design package has carefully 
scaled images of every thing you 
need to design the interiors of a small 
office or an entire corporate 
complex. £183.00 
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microsystems 


VISIT 
US IN 
HERTFORD 


COMPUTERS 

Sanyo MBC 555 with monitor.£999.00 (a) 

inc. Wordstar, Calcstar, Datastar 

Amstrad + green screen + £100 free s/w.£207.00 (a) 

Amstrad + colour screen + £100 free s/w.£300.00 (a) 

Amstrad DDI-1 disk system.£169.00 (b) 

Acorn Electron.£112.00 (b) 

Spectrum 48k.£82.60 (b) 

(Spectrum repairs undertaken) 

PRINTERS 

Brother Ml 009 dual l/F.£170.00 (b) 

Brother HR15 daisywheel.£350.00 (a) 

Juki 6100 daisywheel.£350.00 (a) 

Juki sheetfeeder.£173.00 (b) 

Epson RX80.£220.00 (a) 

Epson RX80 F/T+.£250.00 (a) 

Epson FX80 (160 cps 80 col).£355.00 (a) 

Epson RX100.£379.00 (a) 

Epson FX100.£479.00 (a) 

DATALIFE 5Va" floppy diskettes 

10 per box, delivery £1 per box 

MD 525-01 SSDD48 tpi.£15.50 

MD 550-01 DS DD 48 tpi.£19.00 

MD 557-01 DS QD 96 tpi.£23.50 

SOFTWARE 


Dealers for Sage accounts and Little Owl (Pegasus). 

Ring for a demonstration. 

Callers welcome. 

Postal orders please add p&p (a) = £8, (b) = £4, then add 15% VAT. 
Pay by cheque or Visa/Barclaycard. 

MELMARK MICROSYSTEMS 

Warren Place, Railway Street, Hertford 
Herts SGI 41 BA 
Tel: (0992) 554469 


Flashing Square 
Interface 



Pick up FREE SOFTWARE transmitted via the flashing white square on the Channel 4 *4 
Computer Buffs" programme 

Participate in an experiment with a new method of software transmission as described in LIGHT 
FANTASTIC (PCW March 1985) 

The FLASHING SQUARE INTERFACE is a superior interface designed and produced by Maqenta 
Electronics Ltd 

Our interface uses a printed circuit board for easier construction and more certain results Works 
directly from computer power supply — no need for a separate battery Uses a lensed 
phototransistor pick-up device which allows the unit to work over a wide range of ambient light 
levels, and television contrast and brightness settings. The positioning of our pick-up is 
non-critical 

Our FLASHING SQUARE INTERFACE KITS include instructions, drilled pcbs components and 
computer connectors Easy to build Ready built versions are also available 


□ 

■ 

□ 


KIT READY BUILT 

BBC Version Kit £7.35 BBC Ready Built £8.99 

Commodore 64 Version Kit £7.99 Commodore 64 Ready Built £9.72 

Spectrum 48k Version Kit £12.87 Spectrum 48k Ready Built £15.92 


□ 


Our prices include VAT P&P 60p per order CWO Access/Visa Official education orders 
welcome. 24-hour answerphone for credit card orders 


MAGENTA ELECTRONICS LTD 

DEPT PCW1 

135 HUNTER STREET, BURTON-ON-TRENT 
STAFFS DEI 4 2ST 
Tel: (0283) 65435 





sm 


12 PCW 









































r 


j^y cy> ILTI^S) (0860)315172 


FRAMEWORK 

321.75 

HARVARD PROJECT MANAGER 

281.25 

FRIDAY 

146.25 

MICROSOFT PROJECT 

176.25 

DBASE 11 

237.25 

THINK TANK 

123.00 

DBASE 111 

321.75 

SPOTLIGHT 

78.75 

DBASE MANAGER 

183.75 

SUPERCALC 2 

136.50 

LOTUS 1-2-3 

276.50 

SUPERCALC 3 

206.50 

SYMPHONY 

385.00 

ALPHA APPLE/IBM CONNECTION 

146.25 

ELECTRIC DESK 

213.75 

OPEN ACCESS 

315.00 

WARNER DESK ORGANIZER 

161.25 

R. BASE 4000 

321.00 

SIDEKICK 

37.47 

CLOUT 

112.50 

IBM PC MOUSE/S'WARE 

123.75 

NORTON UTILITIES 

48.75 

MICROSOFT WORD/MOUSE 

329.00 

FLASHCALC 

66.75 

MULTIMATE 

276.25 

OZ 

255.00 

WORDSTAR PROFESSIONAL 

296.25 

FLIGHT SIMULATOR 

38.50 

VOLKSWRITER 

123.00 

DAZZLE DRAW 

35.00 

VOLKSWRITER DELUXE 

185.25 

BRODERBUND ARCADE 

35.00 

BANKSTREET WRITER 

43.50 

TYPING TUTOR 111 

29.40 

CROSSTALK 

123.75 
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ALL PRICES EXCLUSIVE OF VAT, BUT INCLUDE FREE DELIVERY 

* PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
* RING US FOR THE LOWEST PRICE POSSIBLE ON MANY OTHER PROGRAMS 
* WE WILL ENDEAVOUR TO BEAT ANY PRICE QUOTED 


P.O. BOX 210, VIRGINIA WATER, SURREY, GU25 4QJ. TEL: (0860) 315172 TELEX: 858623 



Company. 

Address- 


There are thousands of Mr Fotheringtons throughout 
Britain who have to wait unnecessarily long for 
hard copy. 

If only they had access to more satellite printers. 
If only they could get their hands on Star’s new 
0 SR-15. A dot matrix printer that not only sets new 
standards in value and reliability, it offers exceptional 
print quality, 

.. Compare the features foryourself:- 
'-QNew NLQ font produces characters of near daisy 
wheel quality yet still offers 200 cps in draft mode 
"from a 9 wire print head. 

□ Compatible with IBM PC’s and other micros at a 
touch of a switch. 

□ 132 column width with automatic single sheet 
paperset and integrated tractor feed. 

□ Wide range of character sets and fonts. 
International characters, italics and proportional 

spacing can be selected on all modes. 

□ Exceptional value at £589. 

Fill in the coupon for full details and see what made 
us one of the leading ranges of computer printers in 
the USA in only two years. 


Please send me details of your comprehensive ranse of Star Computer Printers 
Name—_ Pnorion _:_ B __ZT 


PCW4 85 

StarMicronicslI.K. Ltd., 

Craven House,40 Uxbridse Road, London W5 

WHEN WILL YOU BECOME A $TAR WITH ONE OF OUR PRINTERS? 
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The software 
game is up! 

Why should you pay thousands of Pounds for 
many of your business programmes when you 
can write them yourself in a short time? 

PROGEN PLUS is a revolutionary new software 
to enable you to do just that!! It is not another 
old fashioned "Database Manager" or a 
"Program Writer". 

PROGEN PLUS is simple to use and totally 
flexible. 

To write a computer programme using PROGEN 
PLUS, all you do is to answer a number of simple 
questions about your application . . . and simply 
wait for a few minutes for the computer to 
automatically "create" all necessary 
programmes, data files, screen layouts etc. 

You do not have to be a computer programmer, 

or indeed know any programming languages, 
"control codes" etc. PROGEN PLUS uses 
commands in plain English to put you in full 
control of your data. You can organise months of 
data in minutes, or your entire business with 
little more effort. 

PROGEN PLUS is a true Multi-file, Multi-record 
and Multi-key "Database" and includes a very 
powerful report writer. You design your own 
"forms" on the VDU screen as you go along 
effortlessly. 

You can automatically pass data between 
various applications. For example, you can 
arrange the invoice to upgrade all your ledgers 
automatically. 

PROGEN PLUS report-writer includes a 
"mail-merge" facility, to produce "mail-shot" 
letters, address labels ... or, indeed almost 
anything you like using any kind of printer. 

PROGEN PLUS is available now for a number of 
CP/M and MS-DOS computers including Apricot, 
Sirius, IBM-PC, Microplus, and many others. 

If you have been wasting too much time and 
money in software for microcomputers, isn't it 
now time you examined PROGEN PLUS? 


PROGEN 

Now on IBM PC with 
3-D Graphics 


LIMROSE SOFTWARE 
Aerial Road, Llay Industrial Estate, 
WREXHAM, Clwyd, LL12 OTU, U.K. 
Tel. 097 883 5555/6 Cable: LIMROSE 



OVER 140 AMSTRAD CASSETTE 
TITLES IN STOCK 

OVER 90 NOW AVAILABLE ON DISK 

CPM SOFTWARE 

Macro 80, Microsoft Basic, Microsoft 
Basic Compiler, Turbo Pascal, BBC 
Basic (Z80), Purchase Ledger, Payroll, 
Database, other titles on request. 

• TAPE TO DISC TRANSFERS • 
HARDWARE 

Printers, Speech Synthesisers, 

CPC464 3" Disc, Timatic 5Va" 2nd Disc 
Drive also available. 

RS232 INTERFACES INCLUDE 
Sideways Rom’s, Optional upgrades to 
BBC Compatible User port. Also 
available Arnors Maxam Assembler and 
Quma’s Assembler. 

Mail order welcome. Please send sae for full list to: 

TIMATIC SYSTEMS LTD 

Registered Office: Sales and Repairs: 

NEWGATE LANE FAREHAM MARKET 

FAREHAM, HANTS POI41AN FAREHAM, HANTS 

Tel: FAREHAM (0329) 239953 Tel: FAREHAM (0329) 236727 


ALGOL 68 

THE language for the 

APRICOT 


* you work interactively as in BASIC 

* comprehensive numerical facilities as in 
FORTRAN 

* low-level system Features as in C 

* tight compile checking as in PASCAL 


and much, much more! 


£385 + VAT 


[a|a] 

Tel: 

(0206)843385 


ALGOL 

APPLICATIONS LTD 

369 IPSWICH ROAD 
COLCHESTER 
ESSEX 
C044HL 















You and Your Ideas- 



If piles of paper are standing between you and your ideas, then we could have 
something you need. 

It’s the Apple Macintosh, the first personal computer in the world to work your 
way So you won’t have to become a machine to use one. And suddenly you get your 
ideas into action. 

Call us now for a demonstration. 


lasha 

Business Systems 

191 Kensington High Street, Phone: 01-937 8529 
London W8 01-937 3366 


Authorised 

Dealer 

Telex: 946240 (cweasy g) 
MBX No. 19001120 
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rices 

London’s Largest Range of Printers on Demonstration 


DOT MATRIX PRINTERS 

Brother HR5.£129.90 +VAT= £149.38 

Brother Ml009.£169.90 + VAT= £195.38 

Brother 2024L NLQ.£899.90 + VAT= £1034.88 

Epson P40 Thermal AC/DC . £81.90 + VAT= £94.18 

Epson RX80.£199.90 +VAT= £229.88 

Epson RX80FT+.£225.90 + VAT= £259.78 

Epson FX80.£329.90 +VAT= £379.38 

Epson RX100FT.£349.90 +VAT= £402.38 

Epson FX100.£449.90 + VAT= £517.38 

Epson LQ1500 NLQ.£895.90 + VAT= £1030.28 

Epson JX80 Colour.£499.90 + VAT= £574.88 

Canon PW1080A NLQ.£299.90 + VAT= £344.88 

Canon PW1156A NLQ.£389.90 + VAT= £448.38 

Canon PJ1080A Colour .... £479.90 + VAT= £551.88 

Panasonic KP1091 

(IBM) NLQ.£279.90 +VAT = £321.88 

Shinwa CPA80.£199.90 +VAT= £229.88 

AnadexDP6500. POA 

Anadex WP6000. PGA 

Newbury DRE8850. POA 

Newbury DRE8925. PGA 

NEC Pinwriter P2. POA 

NEC Pinwriter P3. POA 

Seikosha GP50S 

(Sinclair Spectrum). £79.90 +VAT= £91.88 

Seikosha GP500A.£113.90 + VAT= £130.98 

Seikosha GP700A Colour. . . £243.43 + VAT= £279.95 
Smith Corona Fastext 80 . . . POA 

Smith Corona D100. POA 

Smith Corona D200 NLQ. . . POA 

Kaga Taxan KP810 NLQ . . £289.90 +VAT= £333.39 

Kaga Taxan KP910 NLQ_£379 90 +VAT= £436.89 

Commodore MPS801.£130.39+ VAT= £149.95 

DAISYWHEEL PRINTERS 

Brother HR 15.£329.90 +VAT= £379.39 

Brother HR25.£589.90 +VAT= £678.39 

Brother HR35.£695.90 +VAT= £800.29 

Daisysteo 2000.£239.90 +VAT= £275.89 

Diablo 630 API. POA 

Diablo 620 RO POA 

Juki 6100.£349.90 +VAT= £402.39 

Juki 6300.£679.90 +VAT = £781.89 

NEC. POA 

Qume. POA 

Ricoh. POA 

Tec. POA 

Epson DX100.£389.90 + VAT= £448.39 

Commodore DPS1101.£309.90 + VAT= £356.39 

PRINTER/TYPEWRITERS 

Brother EP22.£109.90 +VAT= £126.39 

Brother EP44.£189.90 +VAT= £218.39 

Brother TC600.£373.50 + VAT= £429.53 

Brother FBI00 Disk Drive 

for TC600.£161.50 +VAT= £185.73 

Juki 2200 Daisywheel 

(PorS).£249.90 +VAT= £287.39 

All popular interfaces, cables, etc. available from stock. 
Custom cables made to order 

Let our experts match your computer to the printer of your 
choice. 

Printers - All models parallel-centronics interface Serial 
RS232C available at same or slightly higher prices. 

Prices correct at copy date. Subject to change without notice 
due to currency fluctuations etc. E. & O.E. 

MONITORS 

Microvitec Colour 

1431 DS STD RES RGB, . £169,90 + VAT= £195.39 
1431 DZ STD RES Spectrum. E199.90 +VAT= £229.89 
1451 DS MED RES RGB . £229.90 +VAT= £264.39 
1451 DQ MED RES QL £229.90 + VAT= £264.39 

CASH & CARRY COMPUTERS 

53-59 High Street, 

Croydon, Surrey CRO1QD. 


1451 APDS MED RES 

RGB/Composite.£289 90 + VAT= 

1441 DS High RES RGB . . £389.90 +VAT= 
1446 LI MED RES IBM PC . . £439.90 +VAT= 
Fidelity CM14 STD RES 

RGB/Composite.£159.90 + VAT= 

Commodore 1702 STD RES 

Composite .£179.90 + VAT= 

Sinclair/Kaga QL Vision RGB. £249.90 +VAT= 
Sanyo 3125 STD RES RGB . £172.90 +VAT= 
Sanyo 3117 MED RES RGB . £284.90 +VAT= 
Sanyo 3115 High RES RGB . £399.90 +VAT= 
Sanyo 2112 Green SCRN 

MED RES. £65.00 +VAT= 

Sanyo 8112 Green SCRN 

High RES . £88.00+ VAT= 

Sanyo CRT36 Green SCRN 
High RES.£118 90 + VAT= 

PRINTER RIBBONS 

Single prices, deduct 10% for 5+ 

Brother HR15 Corr. £2.65 + VAT= 

Brother HR15 MS. £4.95 + VAT= 

Brother HR5. £2.70 +VAT= 

Brother EP44. £2.50 +VAT= 

Brother Ml009. £3.60 + VAT= 

Canon PW1080A £9.50 +VAT= 

CBM 801. £6.50 +VAT= 

CBM 802/1526. £5.90 + VAT= 

CBM 1525. £4.00 +VAT= 

CBM DPS1101 MS £3.50 +VAT= 

Daisystep 2000. £3.50 + VAT= 

Epson 80 Series. £4.80 + VAT= 

Epson 100 Series. £6.00 + VAT= 

Juki 6100 SS. £1.80 +VAT= 

Juki 6100 MS. £3.50 +VAT= 

Juki 2200. £3.50 +VAT= 

Kaga KP810. £9.50 + VAT= 

Mannesman MT80. £5.90 + VAT= 

Seikosha GP50. £6.50 +VAT= 

Seikosha GP100. £4.00 + VAT= 

Seikosha GP500. £6.50 +VAT= 

Seikosha GP700 £18.50 + VAT= 

Shinwa CP80. £5.90 + VAT= 

Also in stock Diablo. Anadex, Qume. NEC, Ricoh & 
OKI Ribbons. 

LOCKABLE ABA DISK BOXES 

M35 40 x 5. 1 /4in. £ 13.50 + VAT= 

M50 50 x 5.‘'kin. £14.50 +VAT= 

M85 80 x 5. ‘'kin. £16.50 + VAT= 

M100 100 x 5.‘'kin. £18.50 + VAT= 

MD60 60 x atein. £14.50 + VAT= 


£333.39 

£448.39 

£505.89 

£183.89 

£206.89 

£287.39 

£198.84 

£327.64 

£459.89 

£74.75 

£ 101.20 

£136.74 


£3.05 

£5.69 

£3.11 

£ 2.88 

£4.14 

£10.93 

£7.48 

£6.79 

£4.60 

£4.03 

£4.03 

£5.52 

£6.90 

£2.07 

£4.03 

£4.03 

£10.93 

£6.79 

£7.48 

£4.60 

£7.48 

£21.28 

£6.79 


£15.53 

£16.68 

£18.98 

£21.28 

£16.68 


Mail Order + Export + "IVade 


Hot Line Phone 


Si! 


686 6362 


Delivery by Secuncor (3 day) please add £5.00 + VAT per item 
Delivery by T.N.T. (overnight) please add £9.50 + VAT per item 

Send off the coupon or order by phone quoting your Access, 
Barclaycard No. ’Phone 01-686 6362. Immediate 
despatch on receipt of order or cheque clearance. 

Or you can Telex vour order on: 946240 Attn 19001335 


We accept official orders from PLC’s, Government Departments 
and Educational establishments 

These prices correct until superceeded by next advertisement 

To Cash & Carry Computers, 53-59 High Street, Croydon, Surrey CRO 1QD 

i supply_ 


I enclose my cheque for £_ 


_including delivery by Secuncor/TN T* 


or charge my Access/Barclaycard No_ 
Name___ 


_ Signature _ 


_PC 4 
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Q Where can you find a floppy 
that gives 100% read/write 
accuracy guaranteed for life? 

» 



Page 5 of the Inmac Ideas book. 


The answer to all your computer supplies problems FREE 






SEND FOR YOUR FREE COPY. 

OR PHONE FOR 24 HOUR SERVICE 

Please send me my FREE copy of the Inmac 
Computer Users Ideas Book - with details of 
Inmac disks, cables, furniture and datacom 
equipment - everything 1 need to make the 
most of my computer system. 

® 01-740 9540 ffi 09285 67551 

LONDON RUNCORN 


Name (Mr, Mrs, Miss) 
Title 

Company 

Address 


(PLEASE PRINT) 


Post Code Tel No 

My Computer System is 


1 


Inmac (UK) Ltd, 16 Silver Road, London W12 7SG 

Inmac (UK) Ltd, Davy Road, Astmoor, Runcorn, Cheshire WA7 1PZ 


664 
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b 7/ Integrity Multi-User 
/ Accounting Software 

I The most powerful currently available 


SALES ORDER 
ENTRY 

I 



STOCK CONTROL 



ACCOUNTS 

RECEIVABLE 

I 


FEATURES 

1. Modules can stand alone or integrate 
with each other. 

2. Integrates with Lotus 123, D Base 2, 

Super writer, Wordstar, Supercalc, 

D Base 3. 

3. Separate companies accounts on same 
disk. Ideal for accountants with many 
clients and companies with subsidaries. 

4. Nine levels of password control for 
total data security. 

5. Caters for 4 levels of operator experience. 

6. Runs FAST on APRICOT POINT 7, 
APRICOT POINT 32, SPERRY NET, 

IBM NETWORK, ICL MODEL36, 
HEWLETT PACKARD, ALTOS, 

DIGITAL,NEC etc. 



CUSTOMER 

ENQUIRY 



STOCK ENQUIRY 



INVOICING 


|i;iiiniiii mi 




ACCOUNtc 

CASH POSTING 

payable'’ 

L i 

HEWLETT SO ~ 

PACKARD 

L't J> j 1 DK.I1AI 

W- — W- 

NEC 

!=k3 t 

■ 

APRICOT 



Jjiiiiiiiiiiiiii l 


GENERAL 

LEDGER 


CASH BOOK ENQuIry' 


LOTUS 


D BASE 2 


SoteWY 

JoiYrteq^] 

JSoYVwaK, 


★ ICL, ACT & SPERRY APPROVED PRODUCT ★ 

Dealer Pack & Demo Available On Request 


Tailored Business Systems Ltd 

2nd Floor, Gate House,The High, Harlow, Essex CM20 10U 


CONTACT US ON... 0279 413893 (10 linesl 




























































































































































































































WHY PAY MORE 


CUMANA DS/DD DISCS IN THEIR OWN LIBRARY BOX 



Cumana discs are really Fuji DS/DD 
96 TPI discs in Cumana’s own 
packaging. This includes a Plastic 
Flip-Top Library Box. These discs are 
suitable for all makes of disc drive 
including single sided ones. 




PRICES INCLUDE DELIVERY 

1-5 BOXES DS/DD 96 TPI 
6-10 BOXES DS/DD 96 TPI 
10- BOXES DS/DD 96 TPI 


£17.50 + VAT 
£17.00 + VAT 


£16.50 + VAT 


48 HOUR DELIVERY SERVICE 


PLEASE SEND PAYMENT OR PHONE TO USE CREDIT CARD 
LARGE QUANTITY AND EDUCATION DISCOUNTS GIVEN 








(Kte<s) 


Southfield House, 11 Liverpool Gardens, Worthing, Sussex BN 11 1RY 
Telephone: Worthing (0903) 213174 


£70 OF MSX SOFTWARE — FREE 
£12 MSX JOYSTICK — FREE 
with every MSX computer 


MITSUBISHI MSX MICRO.£213 

SANYO 112K MSX MICRO.£259 

TOSHIBA 112K MSX MICRO.£242 

TOSHIBA PLOTTER-PRINTER.£217 

TOSHIBA 105 cps PRINTER.£299 

SANYO MSX LIGHT PEN.£78 

THE BEST MSX SOFTWARE TAPES 

DEMONSTRATOR-1 shows all the MSX features.£5.20 

DEMONSTRATOR-2 watch it, then list & learn.£5.20 

MSX GRAPHICS shows high resolution graphics.£5.20 

TEACH TYPING speed up your keyboard skill.£5.20 

JUNIOR MATHS teaches kids to add & multiply.£5.20 

MSX SMASHOUT addictive, maddening, multi-level.£5.20 

VICIOUS VIPER eat men but not your own tail.£5.20 

MSX OTHELLO the classic game now on MSX.£5.20 

EXPLODING ATOMS two player strategy game £5.20 

GATE CRASHER try the slalom — 9 levels.£5.20 

HELP ME take a deep breath before answering.£5.20 

CAVE ADVENTURE extremely complex adventure £5.20 

ALL 12 PROGRAMS ABOVE FREE WITH EACH MSX MICRO FROM KNIGHTS 

MSX BASIC TUTORIAL 3 tapes — 20 programs.£15 

BUDGET & FORECASTING ACCOUNTS £25 

COMPLETE STOCK CONTROL SYSTEM £25 

MSX WDPRO WORD PROCESSOR £26 

KONAMI MSX CARTRIDGES 

TRACK & FIELD 1 same as Konami’s arcade.£13 

TRACK & FIELD 2 superb graphics.£13 

HYPER SPORTS diving, trampoline, springboard.£13 

SUPER COBRA the best flying fighter game.£13 

CIRCUS CHARLIE lions, fire, tightrope, trapeze.£13 

TIME PILOT smart bombs, UFOs, two player action.£13 

COMIC BAKERY tragic, funny, cruel, amazing.£13 

MONKEY ACADEMY great arcade graphics.£15 

ATHLETIC LAND ropes, fountains, pitfalls.£15 

ANTARTIC ADVENTURE the famous penguin game.£15 


Dear Microfans. 

We are acknowledged as experts in Japanese computers by TOSHIBA. SANYO & MITSUBISHI who all buy 
KNIGHTS programs We are also enthusiasts and will always help you — we guarantee our deals are 
unbeatable Ring or write for full details 

KNIGHTS RUSH SERVICE — ring us with your ACCESS or VISA number as we can usually deliver 
anywhere in the U K. next day In the last ten years we have sold thousands of Japanese micros Worldwide 
and have never charged for a single repair Ring us for personal service 

Happy computing Graham Knight & Neil Hunter 
U K. customers — delivery is free but add 15% VAT 
EXPORT customers only — no VAT just add £10 tor freight anywhere 

KNIGHTS TV & COMPUTERS (est. 1937) 
108 ROSEMOUNT PLACE, ABERDEEN 
Tel: 0224 630526 Telex: 739169 


Appointed Dealers for 

ITTXTRA, PEGASUS, LOTUS 


including comprehensive 
demonstrations, installation and training. On site 
maintenance contracts can be arranged. 

BUSINESS COMPUTERS 

Apricot Fie prices start from 
Apricot FI prices start from 
Apricot Portable prices start from 
Apricot PC prices start from 
in XTRA120 128K 2 x D/S diskettes 
in XTRA 130 256K 1 xD/S diskette 1 x 10MB fixed 


£895 

£1095 

£1795 

£1595 

£1737 

£3063 



PRINTERS 


Brother M-1009 

£174 

Epson RX100 

£422 

Epson RX80 

£235 

Epson FX100 

£534 

Epson RX80F/T 

£260 

Juki 2200 

£260 

Epson FX80 

£413 

Juki 6100 

£373 


All prices exclude VAT 


Business software available including Pegasus, Lotus, 
Multiplan, Volkswriter, and many others. 

We accept official orders from UK Government and 
Educational Establishments. 

Export enquiries welcome. 

Leasing available. Ask for written details. 

Showroom opening hours: MON-SAT. 9.00am-5.30pm 


MIRAGE MICROCOMPUTERS LTD 

24 Bank Street Braintree Essex CM7 7UL 
Telephone Braintree (0376) 48321 
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THE ‘ALADDIN’S’ GAVE Of COMPUTER AND ELBCTBOEIC B 



RECHARGEABLE BATTERIES 

Dry Fit Maintenance FREE by Sonnenschein. 

A300 07191315 1 2v 3 AH same as RS 591-770 NEW 
£1 3.95 A300 071 91 202 6-0-6 1 8 AH same as RS 591 - 
382 EX EQUIP £4.99 Miniature PCB mount 3.6v 100 
Mah as RS 591-477 NEW £1.00 SAFT VR2C 1.2v C” 
size NICADS in 18 cell ex equipment pack. Good condition 
- easily split to single cells £10.50 + pp £1.90 


EX-STOCK INTEGRATED CIRCUITS 

2732 ex equip £3.25. 271 28 - 250ns NEW £1 2.00. 

6116 200 £4.50 6116 250 £3.95, 

6264LP- 1 50 £22.00. 41 64 200 £3.50 4864 1 50 £4.00. 
4116 300, £1.20,2114 £1.75. 6800 £2.50, 6821 £1.00. 
68A09 £8.00. 68B09 £10.00, 68B09E £14.50, 
D8085AH-2 £1 2.00, D8086 £20.00. Z80A £2.99 


HOT LIME DATA BASE 

DISTEL© 

THE ORIGINAL FREE OF CHARGE dial up data base 
1000 s of stock items and one off bargains 
| ON LINE NOW - 300 baud, full duplex CCITT tones. 8 bit 

[ word, no parity 0M79 1891 

MAIMS FILTERS 

Cure those unnerving hang ups and data glitches caused 
by mams interference 

SD5A As recommended by Z X81 news letter matchbox 
sue up to 1 000 wan load £ 5.95 

L2127 compact completely cased unit with 3 pm fitted 
. socket Up to 750 watts _ 19 99 , 


Anderson Jacobson 
AJ810 VIDEO 
DISPLAY TERMINAL 

Made by one of the USA’s 
largest peripheral manufacturers I 
tne AJ510 Professional VDU 
terminal has too many 
“ features to include in space 
available - just a few are: 
internal Z80 cpu control, very 
readable 15" non glare green 
screen, 24 lines by 80 characters, 

128 ASCII character set with lower 
case and graphics, standard RS232 interface, Cursor 
addressing, numeric key pad etc Supplied in good 
TESTED second hand condition with full manual 
i £225.00 -F carr £10.00. Data sheet on request. 


T A Major company’s over production problems, and a special 
BULK PURCHASE enable TWO outstanding offers. 

COLOUR MONITOR SPECIALS 


I Keep your hot parts 

■ with our range of BRAND NEW professional 
I cooling fans 

1ETRI 99XUOI Dim 92 x 92 x 25 mm 
I Miniature 240 v equipment fan complete with 
I finger guard. £9.95. 

I GOULD JB-3AR Dim 3" x 3" x 2.5" compact 
I very quiet running 240 v operation NEWC6.95 
E BUHLER 69.11.22. 8 16 v DC micro 
I miniature reversible fan Uses a brushless 
I servo motor for extremely high air flow 
I almost silent running and guaranteed 10,000 
I hr life Measures only 62 x 62 x 22 mm 
I Current cost £32 00 OUR PRICE ONLY 
I £12.95 complete with data. 

I MUFFIN-CENTAUR standard 4 x 4 x 1.25" 

I fan supplied tested EX EQUIPMENT 240 v at 
I £6 25 or HO vat £4 95 or BRAND NEW240v 
I at £ 10 50 1000 s of other fans Ex Stock. 

LCaH for Details. Post & Packing on all fans £1 6^ 

BUDGET BASSE 

VIDEO MONITORS 

|At a price YOU can afford, our range of EX 
(EQUIPMENT video monitors defy 

ompetition" All are for 240v working with 
standard composite video input Units are 
lore tested and set for up to 80 col use on 

I BBC micro Even where MINOR screen 
I’ourns MAY exist - norma' data displays are 

natfected J0 wrf 

II 2” KGM 320-321, high bandwidth input 
[ will display up to 132 columns x 25 lines 

I Housed in attractive fully enclosed 
I orushed allov case B/W only £32.95 
I 24” KGM large screen black & white 
monitor fully enclosed in light alloy case 
L ideal schools, shops, clubs etc 
ONI Y £55. 00 Carriage £ 10.00 




‘SYSTEM ALPHA’ 14 Multi Input Monitor. 

Made in the UK by the famous REDIFFUSION Co. for their own professional 
computer system this monitor has all the features to suit your immediate and future 
monitor requirements. Two types of video input, RGB and PAL Composite Video, 
allow direct connection to most makes of micro computers and VCR’s. An internal 
speaker and audio amplifier may be connected to your system's output or direct to 
a VCR machine, giving superior colour and sound quality. Many other features 
include PIL tube, Matching BBC case colour, Major controls on front panel, 
Separate Contrast and Brightness - even in RGB mode, Two types of audio input, 
Separate Colour and audio controls for Composite Video input, BNC plug for | 
composite input, 15 way ‘D’ plug for RGB input, modular construction etc. etc. 

This must be ONE OF THE YEAR’S BEST BUYS!!! 

Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee. 

SUPPLIED BELOW ACTUAL COST - ONLY £149.00 + Carr. 

DECCA RGB 80-100 Monitor. 

Little or hardly used manufacturer’s surplus enables us to offer this special 
converted DEcCA RGB Colour Video TV Monitor at a super low price of only 
£99.00, a price for a colour monitor as yet unheard of!! Our own interface, safety 
modification and special 16" high definition PIL tube, combine with the tried and 
tested DECCA 80/100 series chassis to give 80 column definition and picture 

S ualitv found only on monitors costing 3 TIMES OUR PRICE In fact, WE 
UARANTEE you will be delighted with this product the quality for the price has to 
be seen to be believed. Supplied complete and ready to plug directo to a BBC 
MICRO computer or any other system with a TTL RGB output. Other features 
include internal audio amp and speaker, Modular construction, auto degaussing 
34 H x 24 D, 90 day guarantee. Supplied in EXCELLENT condition, ONLY £99.00 
+ Carr. Also available UN-MODIFIED but complete with MOD DATA Only £75.00. 
Carriage and Insurance on monitors £10.00 


DATA MODEMS 


; Join the communications revolution with 
our super range of DATA MODEMS with 
prices and types to suit all applications 
and budgets" 

Most modems are EX BRITISH 
TELECOM and are made to the highest 
standard for continuous use and reliability. 
RS232 interfaces are standard to all our 
modems, so will connect to ANY micro etc. 
with an RS232 serial interface. 

DATEL 2B see SPECIAL OFFER centre of 
this ad. 

MODEM 1 3A. 300 baud. Compact unit only 
2 high and same size as telephone base 
Standard CCITT tones, CALL mode only 
Tested with data ONLY£45 00 + PPE4 50. 
MODEM 20-1.75-1 200 baud. Compact unit 
for use as subscriber end to PRESTEL, 
MICRONET or TELECOM GOLD Tested with 
! data £39.95 + PP £6.50 
MODEM 20-2, same as 20-1 but 1200-75 
baud £99 00 

TRANSDATA 307A 300 baud acoustic 
coupler. Brand new with RS232 interface. 

ONLY £49.95 

DACOM DSL21 23 Multi Standard Modem 

switchable CCITT or USA BELL 103 standard. 
M2 1 300-300, V23 75-1200. V23 1200-75 or 
1200-1200 half duplex 
Auto answer via MODEM or CPU. CALL or 
ANSWER modes plus LED status indication. 
Dim 2 5 x 8.5 x 9 BRAND NEW fully 
guaranteed ONL Y £26/ 00 • PP £4 50 
DATEL 241 2 Made by SE LABS for BT this 
two part unit is for synchromous data links at 

1 200 or 2400 baud using 2780/3780 
protocol. Many features include Auto answer. 

2 or 4 wire working etc. etc. COST OVER 
£800 OUR PRICE £195 00 

DATEL 4800. RACAL MPS4800 h.qh speed 
good condition £295.00 CARR £10.00 


SPECIAL 300 BAUD MODEM OFFER 

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND 

NEW or little used 2B data modems allows US to make the FINAL 
REDUCTION, and for YOU to join the exciting world of data 
communications at an UNHEARD OF PRICE OF ONLY £29.95 Made to 
the highest POST OFFICE APPROVED spec at a cost of hundreds of 
pounds each, the 2B has all the standard requirements for data base, 
business or hobby communications. All this and more!' 

• 300 baud full duplex 

• Full remote control 

• CCITT tone standards 

• Supplied with full data 

• Modular construction 

• Direct isolated connection 


Order now 

*—SAYE 


v • CALL. ANSWER and AUTO modes 
* # Standard RS232 serial interlace 


V**** #y > • Standi 

Built ir 

£29.95 £ • 240v i\ 

• *** ■ • 1 year 

on rrj-, • Just 2 


in test switching 
Mains operation 
year full guarantee 
• Just 2 wires to comms. line 

- while stocks last. Carriage and Ins. £10.00 


£tso SUM* PRINTER SCOOP 

ftp ARID UEW 

4N$%N9$W GW m WW The ‘Do Everything Printer" at a price that will 

NEVER be repeated Standard CENTRONICS 


739-2 



CENTRONICS parallel interface lor direct connection to BBC~ 

ORIC. DRAGON etc Superb pnnt quality with full 
pin addressable graphics and 4 type fonts plus 
HIGH DEFINITION internal PROPORTIONAL SPACED 
MODE for WORD PROCESSOR applications 80-132 
columns, single sheet, sprocket or roll paper handling plus 
much more Available ONLY from DISPLAY ELECTRONICS 
at the ridiculous price of GNIY£199.0$ + VAT Complete with 
full manual etc Limited quantity -Hurry while stocks last 
Options Interface cable (specify) lor BBC, ORIC. 
DRAGON or CENTRONICS 36 way pig C12 50 Spare nbtoon 
13.50 each BBC graphics screen dump utility program C860 
Camaae and ins C10 00 + VAT 

HUNDREDS OF PRINTERS 

EX STOCK FROM £49.00. Call Sales Office for Details. 


1 only large CALCOMP 1036 AO 3 pen drum plotter and 
offline 915 magtape controller. Good working order. 

ADD YATTOAUPSICtS cnooao 


DEC CORNER 

PDP 1140 System comprising of CPU. 
124K memory + MMU 16 line RS232 
interface. RP02 40 MB hard disk drive. 

TUI0 9 track 800 BPI Mag tape drive, dual 
rack system. VT52 VDU etc etc Tested 
and running £ 3750.00 

BA11-MB 3 5" Box. PSU. LTC £385.00 
DH11-AD 16 x RS232 DMA 
interface £2100.00 

DLV11 - J 4 x EIA interface £310.00 

DLVII-E Serial. Modem support £200.00 
DUP11 Sych Serial data i/o £650.00 
DQ200 Dilog multi RK 
controller £495.00 

DZ11-B 8 line RS232 mux board £650.00 
KDF11-B M8189 PDP 1123-F £1100.00 

LA36 Decwriter EIA or 20 ma loop £270.00 
LAX34-AL LA34 tractor feed £85.00 
MSI 1-JP Unibus 32 kb Ram £80.00 
MS11-LB Unibus 128 kb Ram £450.00 
MSI 1-LD Unibus 256 kb Ram £850.00 
MSC4804 Qbus (Equiv MSV11 -L) 

256 kb £499.00 

PDP11 /05 Cpu. Ram. i/o. etc. £450.00 
PDP11/40 Cpu, 124k MMU £1850.00 
RT11 ver 3B documentation k t £70.00 
RK05-J 2 5 Mb disk drives £650.00 

KL8JA PDP 8 async i/o £175.00 

MI8E PDP 8 Bootstrap option £75.00 
VT50 VDU and Keyboard - 
current loop £175.00 

VT52 VDU with RS232 interface £250 00 

10OO’s of EX STOCK spares for DEC 
PDP8. PDP8A. PD P11 systems & 
peripherals. Call for details All types of 
Computer equipment and spares wanted 

for PROMPT CASH PAYMENT. 


DISPLAY 

- Cj cr ! onwirr 32 Biggin Way, Upper Norwood, London SE19 3XF 
LLL L I l\UI IIL J Telephone 01 -679 4414 Telex 894502 Data 01 -679 1 1 


prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00 
Minimum Credit Card order£/0 .00 Minimum BONA FIDE account orders from Government Depts., Schools, Universities and 
established companies£20.0O Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri 
-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export 

































RATA STAR QUALITY 

M down to earth prices. 


When it comes to 
printers, whichever way 
you look at it, we’ve got 
the \owest prices, the 


widest range and the 
Pest back-up service in 
the country 


What you won't get Horn 


us, are special gilts. or 
talse promises — iust 
honest value and a fully 
guaranteed after-sales 
I service 


• bemmi iux EI89.95 -+- vot = tzta.w \« 

“ / 120 cps. bi-directional • logic seeking • friction, tractor and ro\\ \ “ 

/ holder standard • down loadable characters • ultra high resolution • \ ( 

/ 80 cols. • IBM PC version available. \ 

Kaga-Taxan KP 810 £ 257.00 +iiki = 

Near letter quality • 160 cps • bi-directional • 96 chars, plus graphics 

• 5 print sizes • 9 x 9 matrix. 


Brother HR5 Ring for prices 
Brother EP44 Ring for prices 


Epson KX80 £198.95 -t- vat 


Epson RX80 F/T £228.95 + 
i Epson FX8Q E3T 9.95 -t- vat 


VAT 


Star Gemini 


Brother HR is Ring for prices 


Star Delta TO £319 95 -h VAT 
i Star Radix to £498.05 vat 


Juki 6100 £32 5 ~h vat 


Cables A Paper 9 Ribbons • Sheet and tractor feeders \ % V 

Interfaces \ V 

If you have any technical queries or want our latest prices \ 1 

please telephone: \ • } 

Credit card hot line — 01-4821711 \ * 

___ Please add £10 for delivery, \“ 

- - we guarantee 48 hour \ 

' _ delivery Uom payment. \ “ 

Personal callers welcome \ 
/\ We’ re at the junction ot \ < 

jSii Camden Road, near the \ 

£3#^^ Mi railway bridge . Anytime \ 

/ray 9.00am to 6.00pm Monday \ 

®SS5j£^ £&to Friday 10 00am to 

**^rc**^^ i 00pm Sunday. 

Export and dealer enquiries 
welcome. Post your order 
with cheque to 


Datastar Systems UK 


Unicom House, 182 Rpyai College Street, London NW1 9NN 


Telephone 01-482 1711 


Telex 295 931 Unicom G 





















.B.M. P.C. -A.C.T. APRICOT-COMMODORE 64 


NOW THERE IS SOFTWARE WHICH GIVES YOU FULL WORD 

PROCESSING FACILITIES 


You have bought your micro computer, but you cannot find a software 
package which gives you full word processing facilities. 

Now your search is over, VIZAWRITE/VIZASPELL is a twin 
package which turns your system into a complete word processor, 
with a 30,000 word spelling checker. Plus full Mail Merge facilities. 

It literally allows you to type, edit, merge, and select any passage or 
document in your system. Unlike other software, access time is near 
instantaneous. 

The 30,000 word spelling checker means that every letter or 
document is word perfect. 

The VIZAWRITE/VIZASPELL twin package has been 
individually developed for the I.B.M. P.C., the A.C.T. APRICOT, and 
the COMMODORE 64. Thus each package is superior to any 
competitive software available for these machines. 


NEW — VIZASTAR for the COMMODORE 64. A Spreadsheet, Data Base and full Graphics 
Program. Allows you to set up bookkeeping/invoicing program at a quarter of the 
normal cost. Only £99.95 inc VAT. 

VIZAWRITE/VIZASPELL IBM PC £269.00 incvAi 

VIZAWRITE/VIZASPELL ACT APRICOT £269.00 ihcvat 

VIZAWRITE/VIZASPELL COMMODORE 64 £99.99 inc vat 

For a FREE trial on all our products RING 


MONICA TUFFY 
01-521 5134/5 


Media & Software Centre 

33 MELBOURNEROAD 
LONDON El 7 6LR 


I would like FREE trial/Literature 

NAME. 

POSITION. 

COMPANY. 

ADDRESS. 

TEL NO:. 

MY SYSTEM IS. 
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THE BUSINESS WORLD IS SPLIT BETWEEN 
THOSE WHO HAVE COMPUTER SYSTEMS- AND 
THOSE WHO ALSO UNDERSTAND THEM 


Introducing Byte Shop Training Centres 


Pretty soon there will be only 
one kind of business. 

The business whose staff fully 
understands its computer systems. 

Those businesses who fail in 
this respect will, simply, not be in 
business. 

That is why-as an urgent 
priority-The Byte Shop is 
providing computer training from 
our Business Centres in London, 
Glasgow and Birmingham* 

And they’re the best-in 
keeping with our tradition ever 
since we opened the UK’s very first 
specialist microcomputer centres. 


The courses are structured 
and modular and students can 
start at the level that suits them 
whether they just wish to 
understand the basics or are DP 
professionals. 

And since our courses are 
approved by the Manpower Serv¬ 
ices Commission, your company 
may well qualify for a grant. 

Send off the coupon for our 
brochure containing full course 
details and booking forms. Do it 
now and help yourself to our 
rather generous introductory offer. 



TITLE 

CODE 

DURATION 

EDUCATIONAL 

Understanding Computers 
- A Jargon Breakdown 

ED01 

1 day 

An Introduction to 

Microcomputers for Managers 

ED02 

1 day 

Working with Micros 

ED03 

1 day 

Financial Modelling and 

Business Software - A 

Familiarisation Workshop 

ED04 

1 day 

WORD PROCESSING 

An Introduction to 

Word processing and 

WORDSTAR facilities 

WP01 

1 day 

WORDSTAR and MAILMERGE 

User Course 

WP02 

2 days 

DATABASE 

Database Concepts and 

DBASE II facilities 

DB01 

1 day 

Writing DBASE II 

Applications 

DB02 

2 days 

Advanced use of 

DBASE II software 

DB03 

1 day 

DBASE III conversion 

DB04 

1 day 



INTEGRATED SYSTEM SOFTWARE 

Lotus 1 2 3 

IS01 

1 day 

Advanced LOTUS 1 2 3 

IS02 

1 day 

Symphony 

IS03 

2 days 

Advanced Symphony Users 

Workshop 

IS04 

2 days 

Framework 

IS05 

2 days 

PROGRAMMING 

Thinking as a Programmer 

PR01 

1 day 

Programming in MBASIC 

Programming in PASCAL 

Programming in COBOL 

Programming in "C" 

PR02 

PR03 

PR04 

PR05 

3 days 

4 days 

5 days 

3 days 




■ SYSTEM HOUSE KEEPING 

■ PC/MS-DOS 

DOS 

1 day 

| Concurrent CP/M 

CPM 

1 day 

| MP/M 

MPM 

1 day 


Note: • Courses start in London on 21st January 1985. 

• All products referred to are trademarks or registered trademarks 
of the companies of origin. 


*Courses will also be available shortly in 
Southampton, Nottingham and Manchester. 


The Byte Shop Ltd., Grove House, 
Little Paxton, Cambs PE19 4EL 
Telephone: 0480 218812 


% 


TRAINING CENTRES 




Please send me a copy of your brochure containing full 
details of Byte Shop Training Centres. 


'-—i _ KJ A Kode International pic Company _ _ _ . 

To: Ian James, Training Manager, 

The Byte Shop Ltd., 

Grove House, Little Paxton, Cambs PE19 4EL 
Telephone: 0480 218812 


NAME 


COMPANY 


POSITION 


si 


ADDRESS 


PCW/4/85 


TEL: 


Course(s) interested in 
(state codes) 


All 

(tick) 



































































MICROSIGHT 


IMAGE ANALYSIS SYSTEMS FOR MICROCOMPUTERS 



MICROSIGHT I 

* Captures video images and stores them in the computer’s 
own RAM 

* Resolution 256 X 256 with 255 grey levels 

* Stores images on disc or outputs to printer 

* Low cost, complete with camera and interface 

MICROSCALE II 

Image Analysis software allowing the user to define win¬ 
dows in the image and derive areas, boundaries, particle 
counts and size distributions. 


MICROSIGHT HR 

* Advanced image capture system with vast framestore 

* Capture speed up to 50 frames per second 

* 512x512 resolution with 64 grey levels 

* Software supplied includes frame grabber control, data 
transfer to microcomputer, histogram and printer dump 
routines 

* Solid State or Vidicon camera options 

MICROSCALE HR 

Sophisticated image analysis package allowing display 
manipulation, zoom, enhance, subtraction and averaging 
using popular microcomputers. Optional pseudo colour 
output available. 


Use MicroSight in Medical Imaging, Life Sciences Research, Cartography, Quality Control, Metallurgy, etc. 
Systems available for IBM PC/AT, Apricot, Victor 9000/Sirius, Hewlett Packard 9816, BBC, Apple and others! 





ITS 


circle number 


2 


the Image 
Analysis people 


Digithurst Ltd., 

Leaden Hill, Orwell, Royston, Herts., SG8 5QH 

TEL: CAMBRIDGE (0223) 208926 















































MICROTIME 

INTERNATIONAL 

LIMITED 

106A BEDFORD RD, WOOTTON, 
BEDSMK43 9JB 
Telephone (0234) 767758/766351 

NEC PC-8201 A 


From Tokai Create 

PASOCALC — ROM based spreadsheet (NEC) £80 

From A.M.P. Incorporated 

Forth £90 

The Journalist - Unique text formatter with graphic 
layout display £65 

From Travelling Software Inc. 

Travelling Writer - acclaimed word processor £50 
Time Manager - time costing for professionals £55 

Appointment Manager-calendars & 
appointments £50 

Sales Manager - sales activity/customer notes £55 
Expense Manager - full expense accounting £55 

Project Manager - budgets/actuals/costs/ 
activities £60 

T-Base - the ultimate relational database system £90 
T-Backup - advanced tape fifing utility £25 

IDEA! — the revolutionary outline processor £75 

From Chattanooga Systems 

Autopen - full featured word processor £30 

Autopen N&A - as above with name/address 
options £40 

Autopad — a small memory (5K) spreadsheet £40 

Trip - expense account details and trip log £30 

ChequeBook - personal cheque book record £25 

Book - single entry accounts package £30 

Tfile - tape filing utility £20 

From Datacount Inc. (NEC only) 

Data-Dex - automated desktop card index system £35 
Data-Text - text formatting and word processor £40 
Data-Code - bar code generation package £30 

Data-Max - database, any record in 0.5 seconds £50 

From Silicon Crafts/Micro Time 

PUSS — our best cassette based spreadsheet under 
7K £50 

MPLAN - spreadsheet with templates £50 

MSOLVE - equation solver with templates £50 

MBRAIN - full RPN calculator with stacks/ 
memories £20 

MLABEL - general purpose labelling program £30 

From Custom Software 

80C85 Assembler — (in 3K machine code) £40 


(all prices ex-VAT, 50p per item UK p&p, 2nd class 
post) 

SEND OR RING FOR DETAILS 
TODAY FROM MICROTIME 

Approved NEC PC-8201 A dealers 


Micro Computer 
Consultants Ltd 


OUR PRICES ARE VERY 

COMPETITIVE 


A Challenge to 
Every businessman 


MACINTOSH 


ALL the APPLE range 
at BARGAIN PRICES! 

PORTABLE Luxury with the 

APPLE IIC 

★ Built-in disc drive 

★ 128KRAM 

★ 40/80 column display 

★ TV Modulator 

★ 6 interactive demo discs 

★ Ultra Hi-Res 

★ Built-in serial ports for 
printers and modem 

★ Weight only 7.5lbs 

★ External power supply 




^ Authorised Apple Dealer 
^ Level One Service Centre 


Aut homed Dealer 


Call TODAY for further details 


Ascott House, 227 Elliott St 
Tyldesley, Manchester 
M298DG 



Tel: 0942-892818 


☆☆☆OVERSEAS ORDERS A SPECIALITY^ 


1 
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PEGASUS 

BUSINESS 

SOFTWARE 


APRICOT MICROCOMPUTERS 


ACTXi 10 MEG £(VERY LOW!!) 

ACTXi 5 MEG £(EVEN LOWER!!) 
ACT2x720K£(LOWER THAN MAYFAIR) 
ACT 2x315K £(LOW-LO-LO) 

12" MONITORS AVAILABLE 


THE PEGASUS SYSTEMS 


SYSTEM 1 


APRICOT WITH 2 x 720K PLUS 12" MONITOR 
PLUS SUPERWRITER WORDPROCESSING PROGRAM 
PLUS SUPERCALC FINANCIAL FORECASTING PROGRAM 
PLUS SUPERPLANNER ELECTRONIC DIARY AND 
CARDBOX SYSTEM 

PLUS PEGASUS SALES ORDER PROCESSING/INVOICING 
PLUS PEGASUS SALES LEDGER 
PLUS PEGASUS PURCHASE LEDGER 
PLUS PEGASUS NOMINAL LEDGER 

PLUS DATA CABLE TO LINK PRINTERTO COMPUTER 
PLUS 20 3.5" DISKS 

PLUS BROTHER HR15 DAISY WHEEL QUALITY PRINTER 

SYSTEM PRICE £2796.00 


SYSTEM 2 


APRICOT WITH 10 MEGABYTE HARD DISKDRIVE AND 
12" MONITOR 

WITH SUPERWRITER FOR WORD PROCESSING 
WITH SUPERCALC FINANCIAL FORECASTING 
SPREADSHEET 

WITH SUPERPLANNER ELECTRONIC DIARY SYSTEM 
PLUS EPSON FX80 PRINTER 

PLUS DATA CABLE TO LINK PRINTER TO COMPUTER 

PLUS 103.5" DISKS 

PLUS 1 BOX OF FANFOLD PAPER 

PLUS ANY 4 MODULES OF PEGASUS ACCOUNTING 
SOFTWARE 

SYSTEM PRICE £3596.00 


WE CAN 

RECONFIGURE ANY 
PACKAGE TO SUIT 
YOUR INDIVIDUAL 
NEEDS. WE PROVIDE 
HOT-LINE SUPPORT, 
SERVICE, DATA 
INSURANCE & ON¬ 
SITE MAINTENANCE 


THE APRICOT SYSTEMS 


APRICOT Xi 10 MEG 
SUPERWRITER 
SUPERCALC 
SUPER PLANNER 
BASIC/MS-DOS/CPM-86 
FX100 PRINTER & CABLE 
BOX OF DISKS 
BOX OF PAPER 
£2800 


SOFTWARE - UP TO 30% DISCOUNTS 


APRICOT 2x720 
12" MONITOR 
SUPERWRITER 
SUPERCALC 
SUPER PLANNER 
ANY PRINTER 
WORTH UP TO £400 

£19% 


BUY RENT OR LEASE 
FROM THE PROFESSIONALS 


WORDSTAR 
FRIDAY 
DBASE II 
OPEN ACCESS 

SYMPHONY 

TOUCH & GO TYPING TU: 
SUPERCALC III 


OR 


CARDBOX 
DBASE III 
AUTOCODE 
LOTUS 1-2-3 

SUPERCALC II 

MULTIPLAN 

FRAMEWORK 



OUR FULL SOPI WARE RANGE IS FAR POO LARGE TO INCLUDE HERE PLEASE 
CALL US FOR CURRENT PRICES ON ANY SOFTWARE PRODUCT 

ALL ITEMS ARE FULLY SUPPORTED AND GUARANTEED. CALL NOW FOR FREE 
ADVICE FROM OUR APPLIC ATIONS EXPERT. TRAINING IS ALSO AVAILABLE ON 
ANY PROGRAM OR COMPUTER. 

WE OFFER FREE TRAINING WITH ANY TOTAL SYSTEM BOUGHTTO US. OUR 
SYSTEMS ARE SOLD ON A INSTALLED AND WORKING BASIS. WE CAN DELIVER 
TO ANY PART OFTHEU.K. OR COURIER TO ANY TRADING COUNTRY IN THE 
WORLD. 


We are authorised dealers for the above 

TEL: 01-800 8182 
78-82 KIRKTON ROAD 
LONDON N15 
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SERIES 1000 


SUPERMICRO 


making it easy for pro g rammers to make easy to use! U 















































Today’s successful business needs more 
than microcomputers. 

It needs the Comart system: working 
together, sharing information, keeping pace 
with your own rate of company growth and 
expansion. 

The Comart concept is simply breath¬ 
taking ... the result so proven that Comart is 
already the chosen system for commerce, 
industry and government departments 
throughout Britain. 

And now, with the intro¬ 
duction of the Comart Work¬ 
station and the new CP2000 
Series of Comart computers 
(utilising the latest Intel 
80186and80286Superchips)' 
our system is powerfully 
fulfilled: 

Both new and existing 
users will be able to derive 
the full benefits not only of 
a multi-user system, but of 
built-in Networking. 


Comart’s provision of Concurrent CP/M, the 
industry standard operating system, supports 
DR NET and graphics and, on the workstation, 
gives you access to the IBM PC software library. 

Comart modularity means that even from 
modest single-user beginnings,you can • 
continue to build-on powerand facilities with¬ 
out fear of the future. 

Comart flexibility means you can give each 
individual user precisely the system capability 


required (making us uniquely cost effective). 

And Comart’s deep and vital roots - nation¬ 
wide - guarantee that while you’ll never leave 
us behind, we’ll never leave you in the lurch. 

So don’t go it alone. 

Go for the Comart system. 

(Complete and return the coupon and we’ll 
send you full information on all our products 
- for starters - as well as the name and address 
of your nearest Comart dealer.) 



Please send me more information on the Comart System and the name and address of my nearest 
Comart dealer. I am a dealer/OEM. Please send me an information pack □ I 


(0 Name- 


Company- 
Address_ 


-Position- 


PCW4 85 


-Daytime tel.no_ 


THE COMART SYSTEM 


All working together. 


I Post to: The Comart System, 
Comart Computers Limited, 
Little End Road,Eaton Socon, 
St. Neots, Huntingdon, 
Cambridgeshire PE19 3JG. 


Tel: 0480 215005 


j 


























KINGSLEY 

ENTERPRISES 


Organise your files on 
CenTech Colour 
discs 


Specialists in all kinds of floppy diskettes 

MAIL ORDER ONLY — ALL PRICES EXCLUDE VAT @ 15% 

ALL PRICES ARE EXCLUSIVE OF VAT Diskette Prices per box of 10 Diskettes 

Dot matrix Printers 


ADMATE ADM 80 F/T Parallel 

ADM-0 RS232 I/Face Option 
BROTHER HR5 Portable Thermal Transfer (P) 

HP5 Portable Thermal Transfer (S) 
EP44 Thermal Transfer KS.R 
Ml009 (P) 50cps 

EPSON P-40 Thermal Transfer (PX8) 

P-40 RS232 I/Face 
P 40 Parallel 
P-80 Parallel 
P-80 RS232 
RX 80(T) lOOcps 
RX-80(F/T) lOOcps 
FX-80 160cps 
FX-100(F/T) 160cps 
SEIKOSHA GP 50A 40cps 

GP 100P 50cps 
GP 100S 50cps 
GP 100VIC 50cps 
GP 500A 50cps 
GP-250X 50cps 

STAR STX-80 Thermal Transfer 

Daisywheel Printers 

BROTHER HR1 Parallel I6cps 

HR1 RS232 16cps 
HR 15 Parallel 20cps 
HR15 RS232 20cps 
HR25 Parallel 25cps 
HR25 RS232 25cps 
EM101 Typewriter (P) 20cps 
EM 101 Typewriter (S) 20cps 
SMITH TP1 Daisywheel Parallel I2cps 

CORONA TP1 Daisywheel RS232 12cps 

Disk Drives 

CUMANA CSX 100K 40 Track SS (no PSU) 

CSX 200K 80 Track SS (no PSU) 
CS 100K 40 Track SS 
CS 200K 40/80 Track SS 
CD 200K 2x40 Track SS 
CD 400K 2x80 Track SS 
CD 800K 2x40/80 Track DS 


HITACHI 

SONY 


£185.00 
£4100 
£140 00 5 25" BASF 
£140 00 
£200 00 
£165 00 

£75 00 rcwTcru 

£75 00 5 25 CENTECH 

£7500 
£140 00 

H5S2S 5 25 " CUMANA 

£220 00 525 " DYSAN 
£250 00 
£37500 
£500 00 

£90 00 5 25" NASHUA 
£135.00 
£13500 
£135 00 


SS/DD 96 
SS/DD 96 
DS/DD 96 
SS/SD 48 
SS/DD 48 
DS/DD 48 
SD/DD % 
DS/DD 96 
SS/DD 48 
DS/DD 48 
SS/DD 96 
DS/DD 96 
DS/DD 96 
SS/DD 48 
DS/DD 48 
SS/DD 96 
DS'DD 96 
SS/DD 48 
SS/DD 48 
DS/DD 48 
SS/DD % 
DS/DD 96 


1 DOX 2-4 
44 38 39 94 
3600 34 31 
50 00 45 00 
1313 1181 


1463 

17 44 

18 56 


1625 

19 38 

20 63 

23 75 
18 29 
2425 

24 25 

32 06 
16.25 
1813 16 31 
2650 2385 
26 50 23.85 

33 63 30 26 
14 00 12 60 
14 87 13 39 

17 75 1598 

18 63 16 76 
2063 18.56 


5-9 10+ 

3883 37 72 
33 36 32 41 
43 75 42 50 
4b 1116 


13.81 
1647 
17 53 
2019 
15 54 
2061 
2061 


14 22 
16 95 
18.05 

21 38 20 78 
16 46 1600 
21 83 21 22 
21 83 21 22 
28 86 28 05 27 25 
14 63 14 22 13 82 

15 86 15 41 
23 19 22 53 
23 19 22 53 
29 42 28 58 

12 25 11,90 

13 02 12 64 

15 53 15 09 

16 30 15 83 
1805 17 53 


picnnn ua/uu m cuoo o.ao ioua 1/30 

™ 5.25" SCOTCH-3M SS/DD 48 15 63 14 06 13.67 13 28 


£190 00 
£135 00 


£260 00 
£26000 


DS/DD 48 
SS/DD 96 
DS/DD 96 


1938 17 44 1695 1647 
23 13 20 81 20 23 19 66 
25 00 22 50 2188 21 25 


1 Box — Postage Included 
£39000 Please ADD the following Postage, per Dis- 
£39000 kette ORDER:— 

^660 00 2.4 Boxes £1.00, 5-9 Boxes £2.00, £2.50 per 
J66000 1 0 Boxes 

hard sector and pre- 


£790 00 
£790 00 
£170.00 
£170.00 


Also available 8 ", 
formatted diskettes 


£10000 
£130 00 
£130 00 
£150 00 
£235 00 
£285 00 
£34500 


Please ADD £5.00 Postage on Printers, Disk Drives and 


>lage i 
Software 


KINGSLEY ENTERPRISES 
87 Whitefield Road 
■ el: Stockton Heath 

0925 64207 Warrington 

WA4 6NB 


Sample Software Prices (IBM PC): 
Framework £321 

Friday £135 

dBasell £245 

dBaselll £321 

CIS Cobol 86 £490 

Lotus 1-2-3 £285 

Symphony £415 

WordStar Prof. £280 

Project £180 

Pascal £215 

Multimate £230 

Open Access £330 

SuperCalclll £225 


DISCS 

5W' 

DYSAN 

CISC’S 


10-40 

50-90 

100+ 

1041D 

21.00 

20.00 

19.00 

1042D 

32.(K) 

30.00 

28.00 

204 ID 

32.00 

30.00 

28.00 

2042 D 

38.(M) 

36.00 

34.00 


VERBATIM 



10-40 

50-90 

100+ 

MD525 

20.00 

18.50 

17.00 

MD550 

24.00 

22.00 

21.00 

MD577 

28.00 

26.00 

24.00 

MD577 

32.00 

30.00 

28.00 


Plus P& P at £1.00 per 10 disks — all disk prices per 10 

COMPUTER CARE 

5W' Disk Drive Maintenance Kit: 

Contains: Diskette cleaning solution, cleaning Dis¬ 
kette, screen cleaning solution, keyboard cleaning 
solution, anti-static lint free cloths, absorbent non¬ 
abrasive cleaning cloths, foam cleaning wands, dust 
blower. 

INTRODUCTORY PRICE OFFER @ £15.00 

Plus P&Pat£2.50 

All prices exclude VA T — add 15% to order value exc. P&P 
FREE Computer Supplies Catalogue on request 
Send your order and remittance to: 

RAPIDATA (NEWBURY) LIMITED 

44 LONDON ROAD, NEWBURY, BERKS 
Tel: NEWBURY 31134 


Does it matter 
who yon rent 
your 
micro 
from? 



Briefly, yes. 

Especially if you’d like the most for your 
money — including peace of mind. 

Some rental companies know doth 
the computer and the rental business. 
Others are still learning one or the 
other — or both. 

Some rental companies specialise in 
professional advice in selecting and 
using your micro. Others specialise in 
glass and glitter. 

Some have adequate capital and 
equipment stocks to deliver what and 
when you wish. Others ask you to 
compromise. 

When you come to CCA, you don’t 
compromise. Because we don’t 
compromise. For full information 
attach your business card to this 
advertisement and post it. Or simply 
phone. 


CCA/MICRO 
/RENTALS 

GCA MICRO RENTALS LIMITED 

Unit 7/8, Imperial Studios, 

Imperial Road, London SW6 SAG. 
Telephone: 01-731 4310 pcw 

PCW29 

















EITHER AN OKI 
OR HEADS 
WILE ROLL. 


OKI IS O.K. 


Imagine a head that can print 500 million cha¬ 
racters-1/4 million A4 pages-without falling 
over. Imagine an OKI 2410. 

500 million characters of needle sharp 
quality-the OKI 2410 is the No. 1 professional 
standard for heavy duty applications. 

It's the clearest proof of the superiority of 
OKI performance. Performance based on high 
quality and reliability, so that while other prin¬ 
ters are falling down, OKI printers continue to 
give you print perfection. Perfection built in by 
OKI's robotic production assembly line. The 
robots themselves are OKI designers and 
characterise the futuristic thinking of the com¬ 


OKI 



pany. All OKI printers, including the best 
selling MICROLINE range, are designed and 
built the same way, ensuring that from the least 
expensive to the top of the range, OKI quality 
and reliability is constant throughout. 

Don't forget, no-one's head has ever rolled 
for buying OKI printers . . . 

So now that you'd like to know more 
about the OKI printer range, contact us at 
the address below and well send you the 
information you need. Better still, why not 
see an OKI printer in the flesh. Call in and 
see your local approved dealer now - 
otherwise heads will roll... 


X-DATA Ltd. 750/751 Deal Avenue 
Slough Trading Estate Berks SL1 4SH 
Tel. Slough, (0753) 72331 Tlx. 847728 











12 York Place 
Brighton 

SUSSEX BN1 4GU 


micrnworld 

Computer and Uideo Centre Ltd. 



10 The Boulevard 
Crawley 

SUSSEX RH10 1XX 


NEVER TO BE REPEATED PACKAGE DEALS 
BEST COST EFFECTIVE SOLUTIONS ON OFFER — READ ON 


ACT APRICOTS 


APRICOT FI.£1,095 

★ 256K ★ 1X720K DRIVE ★ 
SUPERWRITER, SUPERCALC 
SUPER PLANNER, SKETCH 
DIARY ETC. 

FREE PRINTER OR 
FREE 12" PHILLIPS MONITOR 
OR 

FREE ACCOUNTS PACKAGE 

APRICOT PC.£1,799 

★ 256K* 2X720K 
FREE 9" MONITOR 
FREE PRINTER OR 

FREE ACCOUNTS PACKAGE 

FREE DISKS 

★ SUPERWRITER, SUPER¬ 
CALC SUPER PLANNER 

APRICOT PORTABLE... £1,734 

★ 256K 1x720 DRIVE 

★ COLOUR CARD ★ MOUSE 

★ VOICE RECOGNITION 

★ FULL LCD DISPLAY 

FREE PRINTER OR 
FREE ACCOUNTS PACKAGE 


SANYO 


THE SUPERB IBM COMPATI¬ 
BLE PORTABLE COMPUTER 

★ 16 BIT/256K 8 MHz CLOCK 

★ FULLY IBM COMPATIBLE 
(RUNS ALL IBM SOFTWARE) 

★ 2X360K DRIVES 

★ MS-DOS, GW BASIC 

★ 9" COLOUR MONITOR 

★ 4/16 COLOUR SWITCHABLE 
DISPLAY 

SUPERB VALUE.£2,099 

FREE PRINTER OR 
FREE ACCOUNTS PACKAGE 


MBC555.£1,124 

★ 128K ★ 2x160K 

★ 12" MONITOR 

★ BUNDLED SOFTWARE 

FREE PRINTER OR 
FREE ACCOUNTS 


SINCLAIR QL PACKAGES 


PACKAGE A.£599 

★ 128K * BUSINESS SOFT¬ 
WARE 

★ 12" PRISM COLOUR 
MONITOR 

FREE BROTHER HR5 PRINTER 


PACKAGE B.£477 

★ 128K * BUSINESS SOFT¬ 
WARE 

★ BROTHER HR5 PRINTER 

★ 4 BLANK CARTRIDGES 
FREE PRINTER CABLE 


TAXAN KAGA KP810 


(150 CPS, 29 CPSNLQ). 

TAXAN KAGA KP910 

£252 

(15" CARRIAGE). 

.£346 

SHINWA CPA80P. 

.£194 

(100 CPS, F/T) 

CANON PW1080A. 

.£269 

(150 CPS, 29CPS NLQ) 
MANESSMANN TALLY MT80. 

.£198 


SINCLAIR QL.£348 

★ SOFTWARE 

★ 4 BLANK CARTRIDGES 


TATUNG EINSTIEN 


PACKAGE DEAL.£466 

★ Z80 PROCESSOR * 64K 

★ 500K DRIVE 

PLUS FREE 

★ WDPRO * BBC BASIC (Z80) 

★ DR. LOGO * 6 GAMES PACK 


EINSTIEN. 

..£433 

★ PLUS FREE 4 3" DISKS 

COLOUR MONITOR. 

. £200 

GREEN MONITOR. 

....£89 


AMSTRAD 

CPC 464 GREEN SCREEN 
★ 64K ★ Z80. 

£216 

CPC 464 COLOUR SCREEN. 

★ PLUS £100 SOFTWARE FREE 

£299 

MICROWORLD COMPUTER 

4 VIDEO CENTRE 


LTD 



12 YORK PLACE 
BRIGHTON BN1 4GU 

10 THE BOULEVARD 
CRAWLEY, SUSSEX 
RH10 1XX 

ONE STOP SHOPPING 


PRINTERS 


FREE EXTRA RIBBON 


JUKI 6100 

(20CPS DAISYWHEEL).£333 

JUKI 6300 

(40 CPS).£764 

BROTHER HR15.£336 

QUENDATA.£225 


MONITORS 


MICROVITEC STD RESOLUTION.£169 

MED RES.£255 

HIGH RES.£339 

DQ3 QL (85 COL) MON.£232 

TAXAN KAGA K2R2 MED RES.£255 

KAGAN VISION QL MON.£242 


PHILIPS MONITOR 80 

★ 20 MHz B/W, 2000 CHARACTER DISPLAY ★ 
SPECIAL PRICE. £79 


PLEASE ADD £7 P&P OR CARRIAGE 
EXPORT & MAIL ORDER ENQUIRIES MOST 
WELCOME 


I M.NH't'fTlS 
VISA 


WELCOME 


RING US FOR 

YOUR SPECIAL REQUIREMENTS 
— WE WILL DO OUR BEST 


WRITE OR PHONE YOUR CONTACTS:— 

DARREN BRITT, DAVE DEDYAL, GEORGE 
DRURY AT BRIGHTON AND JO AT FARNHAM 
PAUL KLER, BERNARD AT CRAWLEY 

PHONES: BRIGHTON (0273) 671863/698241 
CRAWLEY (0293) 545630 & FARNHAM (0252) 
726379 


PLEASE ADD 15% VAT FOR UK ORDERS 


PACKAGE DEALS WHICH HAVE EARNED THE RESPECT 

OF KEY DECISION MAKERS 
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THE PRICE 
IS RIGHT 


ANDT1 IK HIGII RATINGS SPEAK FORT? IEMSEIVES 



Featuring the Quen Data 
DaisyWheel DWP1120 


The Ouen Data range of Daisy Wheel and Dot 
Matrix Printers are designed to interface with 
virtually any micro or mini computer on the 
market. With features you’d only expect to find 
on much more expensive machines, they’re a 
powerful companion for your computer giving 
you computer word processing, documents and 
data listing facilities, all at the touch of a button. 
Contact your nearest computer dealer for a 
demonstration or contact Ouen Data for further 
information (including dealer opportunities) on 
the full Ouen Data range of printers. 


QUEN-DMA 


Quen Data Business Machines UK Ltd. 

25 Clarke Road, Mount Farm, Bletchley, 
Milton Keynes, Bucks MK1 1LQ 
Telephone: (0908) 649412 
Telex 826343 QUEN UK G 



LARGEST COMPUTER CENTRE 

in 

MANCHESTER 

BBC, COMMODORE, MEMOTECH, SINCLAIR, 
SHARP, SANYO, AMSTRAD, QL, EINSTEIN, ADVANCE86 


COMPUTERS 


PRINTES 


BBC Model B. 

£349.95 

Shinwa CP80 CTI. 

.£234 

Electron. 

£129.95 

Epson RX80 FT. 

.£289 

Memotech 512 (Free rec)... 

....£275 

Cosmos CP80. 

.Call 

Memotech 500 Free rec ... 

....£199 

Juki 6100. 

.£388 

Advance 86b.Promotion Price 

Cannon 1080. 

.Call 

Sinclair QL. 

.Call 

Brother HR15. 

.£458 

Sanyo 550.£640 + VAT 

Star Gemini 10X. 

.Call; 

Sanyo 555.£799 + VAT 

National Panasonic. 

.£335' 

Einstein. 

.... POA 

Taxan . 

.Call 1 

Amstrad. 

.Call 



Amstrad colour. 

.Call 

DISK DRIVES 




Opus, Pace, Cumana, modems 



various 


MONITORS 




JVC Medium Colour. 

....£199 

BBC ACCESSORIES 


JVC High. 

.£249 

6502 2nd Processor. 

.£199 

Microvitec Medium (QL).... 

....£275 

Z80 2nd Processor. 

.£349 

Microvitec Medium (BBC).. 

....£299 

Bitstick System. 

.£374 

Ferguson MCI 01 (TV-Mon) 

.Call 

Graphpad. 

..£143.75 


COMING SOON —APRICOT 


COMPUTER STATIONERY, DISKS. PLUGS, SOCKETS, CABLES. ETC 
TELEPHONE ANSWERING MACHINES/CORDLESS PHONES: NOW IN STOCK 

Wide range of books, software (Educational software specialist). 
Showroom, demonstration facility. Prices include VAT, all items 
available mail order. Personal Export scheme. Add £8 p&p if mail 
order. We accept Visa and Access 
Export dealer enquiries welcome 

MIGHTY MICRO 


SHERWOOD CENTRE 
268 WILMSLOW ROAD 
FALLOWFIELD, MANCHESTER 
TEL: 061-224 8117 


ORIC AND SINCLAIR 
COMPUTERS 



Oric 1 computer 48K £85 (£82) £92. One Atmos 
computer 48K £171 (£158) £168. CCP40 One cotour 
printer £124 (£115) £132. Sinclair pocket TV £113 
(£105) £115 Sinclair QL Computer £406 (£385) 
£410. Sinclair Spectrum Plus computer 48K £131 
(£131) £153. Kit to upgrade the Spectrum to Spec¬ 
trum Plus £30 (£30) £40. Microdrive £51 (£50) £60 
RS232 interlace 1 £51 (£50) £60. Special offer 
Microdrive + Interface 1 + 4 cartridges £102 (£100) 
£120. Blank microdrive cartridges £5.50 (£6) £7 
Standard floppy disk interface for Spectrum £102 
(£92) £112. (See Cumana disk section for suitable 
disk drives) Fuller FDS keyboard for Spectrum £52 
(£52) £62 Fuller master unit £56 (£56) £62 Interface 
2 £20 45 (£20) £24 32K memory upgrade kit for 16K 
Spectrum (issue 2 and 3 only) £31 (£28) £30 
Spectrum Centronics printer interface £51 (£47) £52 
ZX printer has been replaced by the Alphacom 32 
£71 (£69) £82 5 printer rolls (State whether Sinclair 
or Alphacom) £13 (£16) £21 ZX81 computer £45 
(£44) £54 16K ram packs for Z81 £28 (£25) £30 


COMMODORE 

COMPUTERS 

Commodore C16 Starter Pack £145 (£142) £162 
Commodore Plus/4 £305 (£281) £301. Commodore 
64 £222 (£215) £235 Convertor to allow most 
ordinary mono cassette recorders to be used with the 
Vic 20 and the Commodore 64 £9.78 (£9) £11 
Bargain package cassette convertor + compatible 
cassette recorder £37 (£38) £44 Commodore cas¬ 
sette recorder £43 (£44) £50. Pnnter interfaces for 
Vic 20 and the Commodore 64: Centronics £45 (£41) 
£46 RS232 £45 (£41) £46. Disk drive £233 (£209) 
£234 1520 pnnter plotter £99 (£96) £111 MPS801 
Pnnter £235 (£220) £245 


ENTERPRISE, MSX 
AND ACORN 
COMPUTERS 

New Enterprise 64 computer £261 (£236) £256 MSX 
Goldstar computer £203 (£193) £213. Acorn Electron 
£173 (£179) £199 BBC Model B £404 (£357) £387 
BBC Model B with disk interface £480 (£423) £453 
Kenda double density disk interface system £149 
(£131) £141 See below for suitable disk drives 

CUMANA DISK DRIVES 

To suit disk interfaces of Sinclair Spectrum. BBC B 
and Videogenie. Single: 40 tracx single sided £176 
(£158) £178. 40 tr double sided £218 (£195) £215. 80 
tr ss £207 (£186) £206, 80 tr ds £234 (£209) £229 
Dual 40 tr ss £299 (£280) £320, 40 tr ds £395 (£353) 
£393. 80 tr ss £372 (£334) £374. 30 tr ds £437 (£390) 
£430 S' — — 



Brother HR5 £162 (£146) £170 Shmwa CTI CPA80 
£237 (£228) £258 Cannon PW1080A £382 (£344) 
£374 Epson RX80 £277 (£251) £282 Epson RX80F 
T £314 (£286) £316 Epson FX80 £339 (£298) £328 
Combined matrix printers and electric typewriters 
Brother EP22 £173 (£166) £186. Brother EP44 £258 
(£235) £260 CCP40 Oric Colour pnnterplotter £124 
(£115) £132. Interfaces to run the above printers from 
Vic and the Commodore 64 £45 (£41) £46 We can 
supply interfaces to run the above printers from Sharp 
computers £58 (£52) £55. 

UK101, SUPERBOARD 
AND VIDEOGENIE 

We still support these Computers. Write for our list 

COMPUTER REPAIRS 

We offer a world-wide repair service. Write for a 
quotation 


SWANLEY ELECTRONICS 

The Computer Export Specialists 
Dept PCW, 32 Goldsel Rd, Swanley, Kent BR8 8EZ, 
England 

Tel: SWANLEY (0322) 64851. Official orders welcome. UK prices are 
shown first and include post and VAT. The second price in brackets is 
for export customers in Europe and includes insured airmail postage. 
The third price is for export customers outside Europe (including 
Australia etc) and includes insured airmail postage. 
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DCMBNC 

Integrated training/ 
presentation system 
for the IBM PC 


and compatibles 


IH JUNCTIONS OF THE PALIU 

is the pallet oscillates on its shaft 
follow 09 functions: 



ft glue filw is collected frot> the roller 

Finally the pallet carries the label 
to the gripper eg Under, nhere the 
libel is collected bg the gripper 
eglinder fingers 

ifflltiiViiC.f or.cowiands 


Domino is a completely new 
type of computer program. It’s 
designed for every IBM PC or 
compatible owner who has ever 
had to give either a training 
course or presentation. 

With Domino you can harness 
the true power of your IBM PC. 

You’ll be able to write the most 
glorious presentations. 

Whether you're training/ 
presenting on anything from fire drills to thermo¬ 
dynamics, from nuclear warning procedures to air 
traffic control, from software training to safety 
procedures, Domino guarantees success. 

You can amend the text in seconds and create 
exciting designs to illustrate your course/ 
presentation. Domino has screen animation 
capability - a big plus for those presentations that 
merit something special. Working on either 
monochrome screens, or in full colour, Domino is 
an exciting, effortless experience. 


I the towt, it perfene the 




The glue filn is used to extmet 
a label frou the label Nagazise 


And this same program will test 
your trainees and record and 
print detailed reports of their 
scores. 

Last, but by no means least, 
Domino is perfect for the 
preparation of questionnaires 
for market research, academic, 
or clinical research or applicant 
screening. Domino prints its own 
reports.or you can pass your data 
into the Delta database for complete analysis. 

Domino is a major breakthrough in software 
and is quite unlike any other program on the 
market. 

If you’re an IBM PC or compatible user, read the 
Domino brochure as soon as possible. Telephone 
Godaiming (04868) 25925 or write to: 




Compsoft Manor, Farncombe Hill, Farncombe. Godaiming, Surrey GU7 2AR 


■frl't 


PALLET DESIGN 

The pallet is the 
key component on the 
labelling station. 

It's made of a light 
weight alloy, and is 
rigidly located on 




weight alloy, and is 
rigidly located on 
the pallet shaft. 

pallet^iakes f it h Qnly ^ 

^ , ?& 1 2h£??! n SS!Sh. (T HE Pft T L ET 

coupled with its J 

light weight, reduces 
vibration to a Minimum. 

Low vibration means increased accuracy 
and decreased wear. 

■®ddCHaBESCjfor_.com»ands ■ 


fTHE TWEET 
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When you’re choosing an accounting/book¬ 
keeping program, it pays to balance cost against 
performance. 

On the credit side, Sage can offer the only fully 
integrated one diskette program on the market for 
£375. Easy-to-leam and easy-to-use, it provides the 
simple, efficient and inexpensive solution to small 
business accounting problems. 

What’s more, Sage Accounts now has even more 
functions than before • Sales and Purchase Ledgers 

• Nominal Ledger • Cash Book • Journal Entries 

• Trial Balance • VAT Return • Monthly and Annual 
Accounts • Age Analyses • Statements 


• Budget Variance Reports • Credit Control Features 

• Audit Trail - all together in one compact and 
comprehensive package. 

In addition, Sage Plus provides invoice production 
linked to stock files and integrated with the sales and 
nominal ledgers. 

Operational problems? Forget them. Sage is 
suitable for use on most business micros and is fully 
automatic - which means no shuffling through a pile of 
disks to find the program you need. It’s also complete 
and self-contained - no expensive modules to buy every 
time you need a new function. 
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LESS 



All in all, the credit side of Sage is pretty 
impressive. But more impressive still is the debit side - 
just £375 for Sage Accounts, £695 for Sage Plus, 
or £195 for Sage Payroll. That’s a fraction of the cost 
of most of the alternatives. Weigh it up for yourself. 
Only Sage gives you heavyweight performance at a 
lightweight price. 

MONEY-SAVING PACKAGE DEALS TOO! 


Sage Accounts with Payroll.£495. 

Sage Plus with Payroll.... £795. 


For more details of Sage Accounting Programs, 

call 01 200 0200 or clip out the coupon. 



Please send me more details of Sage Accounting Programs and 
my nearest dealer. 

Name -. 


Position : 

Company : 

Address: 

_Telj_ 

Sagesoft Limited, NEI House, Regent Centre, Newcastle upon Tyne 
NE3 3DS. Tel: 091 284 7077. Telex: 53623 SAGESL G. 

HTEl 1 SAC JE T11A N 
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SORRY. 

_ _ _ PCW/4/851 
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The Zero 2 Robot has arrived. It’s the 
first truly micro robotic system available 
and remarkably it costs less than £100. 


THE AFFORDABLE ROBOT. 


Controlled electronically * 
^ through a cable from your 
computer, it is equipped with 
.^LlP wheels, pen, line follower and 
BB two tone horn. It will connect 
JppgP easily with theSpe&trum.BBCB, 

JP Acorn, Commodore 64 and all 
mpther personal computers with 
a standard ‘D’type RS 232 
connector. 

^ The Zero 2 Robot'will add a new 
dimension to your computer. It is 
capable of precision movement to 
accuracies of 1mm and can befitted with 
blimp and hole sensors. 

As a teaching aid it has endless 
applications and forP.C. users at home 
it's just great fun. 

With additional software and some 
q/cciting new add-ons plann 
later this year, theZ 
open up aw 


jiP 

Wm 3 ' 

INTERGALACTIC ROBOTS LTD.. 
UNIT 208, HIGHBURYWORKSHOP, 
22 HIGHBURY GROVE. LONDON N.S. 



Please send me a free information pack. 

INTERGALACTIC ROBOTS LTD., UNIT 208, HIGHBURY WORKSHOP 
22 HIGHBURY GROVE, LONDON N. 5. 

Name _ 

Address __ _ 

PCWl 
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BBC miCRO COmPUTER SYSTEm 

BBC Computers 

Model B.£300 (a) 6502 Second Processor.£175 (a) 

Model B + NFS.£335 (a) Acorn IEEE Interface.£280 (a) 

Model B + DFS.£346 (a) Z80 2nd Proc. + Software.£348 (a) 

Model B + DFS + NFS.£399 (a) Bitstick + graphics Software.£325 (a) 

TORCH UNICORN PRODUCTS: 

ZEP100 Z80 Card with 64K Ram + Free Software Package.£275 (a) 

ZDP240 Z80 Card with 2 x 400K Dual Drive + Software. £625 a) 

HDP68K + UNIX 68000 with Z80B & UNIX OS.£3495 (a) 

GS800 GRADUATE 8086 + 256K RAM + Dual Drive + Xchange Software.£945 (a) 

In addition to above we carry a very wide range of BBC firmware & software packages. Please 
write for further details. 


SR N YO COmPUTER SYSTEm 

SANYO’S MBC 555 Series featuring 16 bit 8088 CPU with powerful MS-DOS operating system. 
256K on board ram with a dual drive system offering 360K or 720K storage capacity. Detachable 
keyboard with 81 keys including 5 user definable function keys. RGB/Composite Video with hi 
res 640 x 200 8 colour display. Centronics port as standard. Supplied with Systems dies, Sanyo 
BASIC and utility software which includes Professional WORDStar, DATAStar, SUPERSORT 
and CALCStar. 


SANYO MBC 555-2 360K Drive 
SANYO MBC 555-2 720K Drive 


£1099 (a-i 
£1199 (a^ 


FREE SANYO Hi Res GREEN SCREEN MONITOR WITH THE COMPUTER 


PRINTERS 

EPSON 

RX80FT £225(a) RX100 £345(a) FX80 £315(a) FX100 £435(a) HI80 Plotter £399(a) 

KAGA TAXAN NLQ Printers 
KP810 £265(a) KP910 £359(a) 

DAISY WHEELS 

JUKI 6100 £325(a) BROTHER HR15 £325(a) 


PRINTER RCCESSORIES 


EPSON 

Serial Interface: 8143£28(b); 

8148 with 2K buffer £59(b). 

32K Parallel Buffer £99(b) 

Paper Roll Holder £17(b); 

FX80 tractor Attachment £37(b) 
Ribbons: MX/RX/FX 80 £5(c); 

MX/RX/FX100 £10(c). 

Dust Covers: RX/FX 80 £4.50(c); 
RX/FX100 £6.50(c). 

KAGA Serial I/face with 2K Buffer £65(c) 
Ribbon £ 6 (c) 


JUKI Serial I/Face with 2K Butler £60(b); 
Ribbon £2.50(d). 

JUKI Sheet Feeder £199(a); 

Tractor Feed £129(a). 

BROTHER HR15Sheet Feeder £199(a); 
Tractor Feed £99(a). 

2000 Fanfold sheets with extra fine 
perforations 

9.5" x 11" £13.50(b); 14.5" x 11" £17.50(b). 
Self Adhesive Labels 3Vf?" per 1000. 

Single Row £5.25(d); Triple Row £5(d). 
Parallel Leads: IBM £18(c); BBC £7(c). 


MODEMS 

— All modems listed below 
are BT approved 

MIRACLE WS2000: 

The ultimate world standard modem covers all com¬ 
mon BELL and CCITT standards up to 1200 Baud. 
Allows communication with virtually any computer 
system in the world. The optional AUTO DIAL and 
AUTO ANSWER boards enhance the considerable 
facilities already provided on the modem. Mains 
powered £129(b). Auto dial Board/Auto Answer Board 
£30(c) each awaiting BT approval. Software lead 
£4.50. 

TELEMOD 2: 

Complies with CCITT V233 1200/5 Duplex and 
1200/1200 half Duplex standards that allow com¬ 
munications with VIEWDATA services like PRESTEL, 
MICRONET etc, as well as user to user communica¬ 
tions. Mains powered £64(b). 

BUZZ BOX: 

This pocket sized modem complies with V21 300/300 
Baud and provides an ideal solution for communica¬ 
tions between users, with main frame computers and 
bulletin boards at a very economic cost. Battery or 
mains operated, £62(c). Mains adaptor £ 8 (d). 

BBC to Modem data lead £7. 

EPROM PROGRAMMERS 

Industrial Programmer P8000. £695(a) 

Industrial Prod. Programmer P9010.£795(a) 

Industrial Prod. Programmer P9020. £995(a) 

Industrial Prod. Programmer P9030.£1295(a) 

GANG OF EIGHT PRODUCTION POROGRAMMER 

£395(a) 

UV ERASERS: 

UV1B 6 Eprons.£47(b) 

UV1T with timer 6 Eproms. £59(b) 

UV140 14 Eproms.£71 (b) 

UV141 with timer 14 Eproms.£ 88 (b) 


ALL PRICES EXCLUDE 
VAT 

Please add carriage 50p unless 
indicated as follows 

(a) £8 (b) £2.50 (c) £ 1.50 (d) 
£ 1.00 


We also stock a full 
range of 

TTLs CMOS, CPU’s, 
RAMs, EPROMS. 

Please write for our 
catalogue. 


DISC DRIVES 

BBC compatible disc drives, fully cased and supplied complete with cables, manual and 
formatting disc for operation with the BBC micro. These drives can operate in both single 
and double density modes and are suitable for use with any micro with Shuggart A400 
interface. Mechanisms available separately. 

1 x 100K 40T SS: TS55A £89(a) CS55A with psu £125(b) 

1 x 400K 40/80T DS: TS55F £125(a) CS55F with psu £169(a) 

Dual Drives 

2 x 100K 40T SS: TD55A with psu £250(a) 

2 x 400K 40/80T DS: TD55MP with psu £365(a) 

2 x 400K 40/80T DS: TD55M with psu £350(a) 


3M FLOPPY DISCS 


Authorised Distributor 
Data Recording Products 

Industry standard high quality discs with guaranteed error free performance for life. 
Discs in packs of 10: 

40T SSDD £ 15(c) 40T DSDD £18(c) 

80T SSDD £22(c) 80T DSDD £24(c) 


mONITORS 


MICROVITEC 14" RGB 

1431 Standard Resolution.£165(a) 

1451 Medium Resolution.£240(a) 

1441 Hi Resolution.£399(a) 

MICROVITEC 14" RGB with PAL & Audio 

1431AP Standard Resolution.£210(a) 

1451AP Medium Resolution.£280(a) 

KAGA TAXAN 12" RGB 

VISION II Hi Res.£235(a) 

VISION III Super Hi Res.£340(a) 


All monitors supplied with BBC lead 

MONOCHROME MONITORS: 

SANYO DM8112CX Hi Res 12" Green 

.£90(a) 

KAGA KXI 261 G Hi Res 12" Etched Green 

Screen. £99(a) 

KAGA KX1202A Hi Res 12" Etched Amber 

Screen. £105(a) 

ZENITH 123 Hi Res 12" Green Screen £70(a) 
ZENITH 122 Hi Res 12" Amber Screen £70(a) 


DRIVE RCCESSORIES 

FLOPPICLENE Disc Head Cleaning Kit with 20 disposable cleaning discs ensures 

continued optimum performance of the drives. £14.50(c) 

Single Disc Cable. £6(d) Dual Disc Cable. £8.50(c) 

10 Disc Library Case. £1.80(d) 30 Disc Storage Box. £6(c) 

40 Disc Lockable Box. £14(c) 100 Disc Lockable Box. £19(b) 


PRINTER SHARER BUFFER 

A unique printer sharer/buffer that provides a simple way to improve the utilisation of the 
installed equipment by reducing the waiting time for printing documents. 


STANDARD Centronics interface 
with 3 inputs 

EACH input port scanned every 5 secs to 
check for data. Switching between ports 
completely automatic. 

Data input rate 4800 bytes/sec 

LED Bargraph indicates percentage 

memory used. 

COPY key allows current document to 
be reprinted. 


' 64K buffer capacity. 


* Mains powered 

TSB 64 Buffer/Sharer £245<a) 
Cable Set £30 


Internal check to prove the data 
integrity. 

PAUSE switch allows printing to be 
stopped temporarily to allow paper 
change, adjust form feed etc. or allows 
temporary storage for large number of 
small files which can all be printed 
together. 

RESET allows all buffer memory to be 
cleared without having to hard break on 
the computer. 

* Compact 7cm x 17cm x 24cm 


PRINTER/COmPUTERSHflRERS 

Three computers to one printer (Centronics — Cable Set (ea 1 m long) £25(d) 

26 pin) £65(b) - - ‘ 

External power pack £6.50 


Three computers to one printer (Serial) £75(b) 


CONNECTOR SYSTEfTIS 


D CONNECTORS 



Headers 

Receptacles 

Edge Conns 

Grey Cable m 

10 Way 

90p 

85p 

120p 

40p 

20 Way 

145p 

125p 

195p 

85p 

26 Way 

175p 

150p 

240p 

120p 

34 Way 

200p 

160p 

320p 

160p 

40 Way 

220p 

190p 

340p 

180p 

50 Way 

235p 

200p 

390p 

200p 


RS 232 JUMPER LEADS WITH 
25 WAY CONNECTORS 

24" Single end Male.£5.00 

24” Single end Female.£5.25 

24" Male to Male.£8.25 

24" Female to Female.£9.50 

24" Male to Female.£9.00 

Other lengths available 


TEXTOOL ZIF 
SOCKETS 

24 pin.£5.75 

28 pin. £8 

40 pin.£9.75 


GENDER CHANGERS 

25 Way D type 

Male to Male.£10 

Female to Female.£10 

Male to Female.£10 


AMPHENOL CONNECTORS 

Solder IDC 
36 Way Centronics Plug 500p 475p 

36 Way Centronics Socket 550p 500p 

24 Way IEEE Plug 475p 475p 

24 Way IEEE Socket 500p 500p 

PCB Mtg Skt 

Ang. Pin 36 Way 750p 24 Way 700p 


D CONNECTORS 

No of Ways 


Tkciinomai ic Ltd 

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01-208 1177 (4 lines) Telex: 922800) 

305 EDGWARE ROAD, LONDON W2 


Male 

9 

15 

25 

37 

Solder 

60p 

85p 

125p 

170p 

Angled Pins 

120p 

180p 

240p 

350p 

IDC 

Female 

175p 

275p 

325p 

— 

Solder 

90p 

130p 

195p 

290p 

Angled Pins 

160p 

21 Op 

290p 

440p 

IDC 

195p 

325p 

375p 

— 

Hoods 

90p 

95p 

lOOp 

120p 

Screwlock Hood 

130p 

150p 

175p 

~ 


PLEASE ADD 50p p&p & 15% VAT 

(Export: no VAT. p&l* at C ost) 

Orders from (*o\ eminent Depts. & C olleges etc. welcome, 
1 Minimuin Telephone Order £5. ( ^ 

Detailed Price l ist on request. 

Stock items are normal!* l>> return of post. 
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WORD PROCESSING, SPREADSHEETS, 
DATABASES have already become indispen¬ 
sable tools of the trade for many people. Now 
another dimension can be added to productivity 
and creativity on this equipment. 

Doodle dms combines text and design capa¬ 
bilities to improve the presentation of every 
document that you create. It will enhance the 
way you work and become. 

The tool for your trade 


If you are. Doodle does 

An Architect Plans, elevations 

An Engineer Dravyings, illustrated manuals 


An Interior designer Kitchen and bathroom planning 
An Exterior designer! Garden and landscape design 


In Administration Forms design, office planning 


In Advertising 


Layouts, presentations 


In Education 


Visual aids 


In Management Illustrated reports,organisation charts 


Doodle is the tool for all trades 




























With Quest the QL 
really means business 


Quest's Executive series of quality 
peripherals and software for the Sinclair QL 
allows the business and serious home user to 
fully realise the full potential of the most 
exciting computer of the 80’s. 

Post the coupon below to obtain details 
of a wide range of Quest Executive products 
including: 

• CP/M 68K 

• Business Accounting Software 

• Floppy and Winchester Disk Drives 

• Memory Expansion Boards 
Monitors 

• Printers 

• Consumables 

Telephone Sales Desk 04215 66488 

0\ M IS .1 tt'()M ('It'll 11. Illcm.llk III I III |ll. ll Hi 
Ql is i ivi)i:»l Pil'd tiadcm.ifk ol Sun l.m He < 


Quest International Computers. 
School Lane. 

Chandlers Ford, Hants. S053YY 
Telex 47326. 


QL Expansion Console 


QLCashtrader 


Memory Expansion Board 


CP/M 68K 


Available from QL stockists or direct from 
Sinclair Research Ltd.. 

Camberley (0276) 68311 


Please send me details of the Quest Executive Series 


Name 


Address 


My QL Serial Number 


Position. 
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The way we see it, technology has suddenly got quite 
a race on its hands. 

There’s no other home computer in the world that’s 
so expandable or so updatable as the new Enterprise 64. 

And if you’re wondering quite how we’ve managed 
that, kindly take a closer look at the outputs on our remark¬ 
able new machine. 

You’ll notice that amongst all the usual sockets and 
terminals, we’ve gone and incorporated a special 66-way 
expansion port. 


This will accept a whole range of new peripherals that 
are in the pipeline. Including those that are a mere twinkle 
in the eyes of our hardware designers. 

We thought this expandability principle was such a 
good idea, we applied it to the Enterprise’s memory, too. 

Even in its most basic 64K form, this puts more user 
RAM at your disposal than almost any other competitor. 

But plug in our special Rampacks to the base unit, and 
you can progressively increase that figure to a truly extra¬ 
ordinary 3,900K. 




















Not that that’s the only challenge we present to today’s 
ambitious programmers. 

With a screen resolution of up to 672 x 512 pixels, 
256 colours and a high speed video processor, the Enterprise 
will outgun all but the highest quality TV monitors. 

And the sophisticated sound chip generates no fewer 
than 4 voices across 8 octaves in full stereo. 

Combine the two and you can create effects that 
leave today’s games looking like pub video tennis of the 
mid-seventies. 

For anyone with literary aspirations, the Enterprise 
also comes complete with an integrated word processor. 

Whilst the really serious user will be delighted to 


discover analogue RGB and TV outputs, as well as parallel, 
RS423 serial and network ports. 

Both Cobol and ‘C’ will be available with CP/M run¬ 
ning, and you can even use Lisp, Forth and Z80 assembly 
language on cartridge without encroaching on user RAM. 

The new Enterprise 64. 

It hasn’t just overtaken technology. It’s left every 
other home computer straggling in the distance. 


ENTE RPRISE 

COMPUTERS 
WITH OBSOLESCENCE BUILT-OUT 











PRICES SHOWN INCLUDE VAT AND ARE CORRECT AT TIME OF GOING TO PRESS. L & O.E. 



When you purchase an MSX computer you 
invest in the future system of home computing. 
MSX is the standard operating system universally 
adopted by major home electronics manufacturers 


EXCLUSIVE r i 
DISK DRIVE SYSTEM 
ONLY AVAILABLE 
. FROM SONY 


A 64K MSX Computer 
with an exclusive, built-in 
Personal Data Bank (firmware). This handy 
facility enables you to enter, store, recall and 
up-date all kinds of personal information such 
as appointments, addresses, telephone 
numbers, etc. Operation is simple, with 
instructions appearing on the screen every step 
of the process. £TAO 95 


This sophisticated piece of equipment 
offers all the advantageslof 64K MSX 
computing, (complete with £1QQ 
4 programme starter pack) 

Plus a unique optional feature - MLTOOI 
LIGHT PEN. This provides you with 
unlimited flair and flexibility in colour 
graphics design. This feature comes 
complete with a software package 


Data from the Personal Data 
Bank can be saved on any 
.data storage facility or on the 

^UNIQUE HBI55 RAM 
* CARTRIDGE, 

available for 


MITOOI 
LIGHT PEN 
95 


RVI43014 MONITOR STYLE, PUSH 
BUTTON CONTROL TRINITRON 
COLOUR TELEVISION 

with front mounted RF 95 

terminal. 

HBD50 MICRO ELOPPY-DISK UNIT 

stores up to 360K bytes of information on a 
3V2" disk. Easily connected to the Hit Bit by 
using one of the 95 

expansion slots. 


RING TELEDATA 01-200 0200 FOR DETAILS OF YOUR 

ANYTIME DAY OR NIGHT 


NEAREST STOCKIST. 


Sensational 

SONY 




























keeps you right in touch. Axis brings you the top 
names in MSX- each specially selected for their 
superb quality and value. 


That means you can mix and match all MSX hard¬ 
ware and software with complete compatibility. 

And, as technology advances in home audio 
visual products, MSX will be the computer link that 



TOSHIBA 


.SAVE £40 '1 

3 YEAR GUARANTEE] 
#3 FREE SOFTWARE 


DK202 DATA 
RECORDER 

Top of the range 
machine offering a host 
of high technology * 
features. dt4 


The Star Value 
TOSHIBA HX10 


The first MSX computer to be introduced into the U.K. 


ystem,today... 


Offering superb 
facilities and outstanding 
value for the first time user or 
enthusiast. 64K Ram, 16 colour graphics, RF, 
video and audio connectors, plus ports for 
printer, disk drive and data recorder. (Including 

starter pack software). £239. 95 

I40E MONITOR WAS £279.95 

STYLE COLOUR TELEVISION 

The perfect partner for the HX10, providing 
excellent picture and £ f OQ 95 

sound quality. dCMO^r. 

HX-P570 PLOTTER PRINTER 

Easily connected to the HX10 through the 
printer interface. This printer features image 
and character plotting in 4 colours - red, 
green, blue and black - making it ideal 
for colourful graphs, pie and bar 
charts. Plotting speed is 285 
steps per second. 

£ 249. 00 


DONT FORGET TO ASK YOUR DEALER FOR DETAILS OF CREDIT FACILITIES, 
EXTENDED GUARANTEES, ETC. AVAILABLE ON CERTAIN ITEMS. 


AT HOME WITH TECHNOLOGY 




















PRICES SHOWN INCLUDE VAT AND ARE CORRECT AT TIME OF GOING TO PRESS. E. & O.E. 



available only while stocks 
last** AxisSaving refers to previous j 
advertised prices or recommended retail prices J 


The MSX System allows the experienced 
computer user to select, from a wide range of 
peripherals, all they need for any particular appli- 


'J‘\4 f Tn: 

SANYO MPC100 Computer 
SANYO SLIM 10 Data Recorder 
SANYO MJY 002 Joystick 
SAMSUNG BT309K B/wTV Monitor 
£35 worth of software 


SAVE. OVER 


WE-y 





THE JVC 7255 GB 

TELEVISION 


The HC-7GB 
personal computer 
from JVC is a new MSX machine 
designed for total compatibility between 
MSX machines and all MSX softwear. A highly 
64 K machine, the HC-7GB has three display modes offering RF, 
composite video and RGB outputs. The HC-7GB MSX personal 
computer from JVC is the final word in home entertainment. 


£ 279 . 


With full 
remote control 


£ 269 * 


RING TELEDATA 01-200 0200 

ANYTIME DAY OR NIGHT 


FOR DETAILS OF YOUR NEAREST STOCKIST. 











































:ation. But, in order to help those starting a 
lew system, Axis have put together a special 
ange of “Complete Package Deals” that contain 


everything needed to start in computing. 

These “Complete Package Deals” are 
available to you at exclusive and unbeatable prices. 



ackaae deals. 


SAVE OVER Ci/Zf 




TOSHIBA HX10 Computer • TOSHIBA 140E Colour TV Monitor 
TOSHIBA HX-J400 J oystick • SANYO SLIM 10 Data Recorder 
V ,_, IJt'1-1 Assorted Software (value £9.95) 


‘Offers available only while stocks last 
Saving refers to previous Axis advertised 
prices or recommended retail prices. , 


JONiy 


Normal Axis prke £425*75 


AXIS BRINGS A GREAT DEAL TO THE INDEPENDENT DEALER 


Axis is an organisation that brings you the best deals through 
your existing High Street dealer 

With an established reputation for personal service and care for 
their customers, Axis recommended dealers now bring you deals 
that no multiple can match. 


Axis provide the resources to research and select high quality 
products and to make them available through the independent at 
unbeatable prices. 

For “Exclusive Axis Deals” and the “Greatest Ever Care and 
Service", your nearest Axis recommended dealer is: 


AVON 

CLEVELAND 

BRISTOL CJ FREEMAN & CO. LTD 

47, High St., Portishead 

Tel: 0272 848180 

STOCKTON N TEES MCKENNA & 
BROWN LTD. 81. High Street 

Tel: 0642 679995 

BEDFORDSHIRE 

DERBYSHIRE 

BEDFORD TAVISTOCK HI-FI LTD 

21, The Broadway Tel: 0234 56323 

DERBY STUART WESTMORELAND 

67 St. Peter s Street Tel: 0332 367546 

BERKSHIRE 

DURHAM 


SLOUGh C.F. LAKE LTD. 

37. Stoke Road Tel: 0753 38287 

READING SEWARDS 

130-131. Friar Street Tel: 0734 599527 

BRACKNELL SEWARDS 

54, The Broadway Tel: 0344 52255 

BUCKINGHAMSHIRE ~ 

CHESHAM D.L. CHITTENDEN LTD 
59-61, The Broadway Tel: 0494 784441 


DARUNGTON MCKENNA & BROWN 
LTD. 102, Bondgate Tel: 0325 59744 


EAST SUSSEX 


EASTBOURNE CLEARVIEW RENTAL 
215, Seaside Tel: 0323 21646 

SEAFORD CLEARVIEW RENTAL 
3440, High Street Tel: 0323 898989 


ESSEX 


CHESHIRE 


NORTHWICH NORDIS LTD. 

39. Chester Way Tel: 0606 3691 
CREWE ROY TOWNSEND SOUND & 
VIDEO 2-4 Victoria Street 

Tel: 0270 213276 


GRAYS AC L. RADIO SERVICES LTD. 

1, Northman Tel: 0375 4666 

ILFORD D.WOOLFMAN LTD. 

76. Ilford Lane Tel: 01478 1307 

SOUTH BENFLEET HODGES & 
JOHNSON LTD. 285, High Road 

Tel: 037 45 58725 


WESTCUFF HODGES & JOHNSON 
LTD. 96-98, Hamlet Court Road 

Tel: 0702 334488 
CHELMSFORD RUSH HI FI 
5-6, Comhill Tel: 0245 57593 

GRAMPIAN REGION 

ABERDEEN A&G KNIGHT 
108. Rosemount Place 

Tel: 0224 630526 

GREATER LONDON 

CROYDON J&T ROBINSON LTD 
20, Norfolk House, George Street 

Tel: 01-681 2800 
SUTTON LANDAU RADIO LTD. 

195-197 High Street Tel: 01-643 0027 

HAMPSHIRE 

BASINGSTOKE SEWARDS 
18, Paddington House, Bedford Walk 

Tel: 0256 65665 

_KBIT_ 

GRAVESEND BENNETT & BROWN 
181-183, Windmill Street Tel: 0474 52919 
SHEERNESS BRITTAIN & HOBBS. LTD. 
22-24, High Street Tel: 0795 665551 


PRESTON GOODRIGHTS LTD 
1, Friargate Tel: 0772 57528 

BARNOLDSW1CK HARRY GARLICK 
(TV CENTRE) 1, Church Street 

Tel: 0282 813309 
BURNLEY HARRY GARLICK 
(TV CENTRE) 10. Howe Walk 

Tel: 0282 37118 

LEICESTERSHIRE 

WIGSTON AG. KEMBLE LTD 

63, Leicester Road Tel: 0533 881557 

LOUGHBOROUGH 

STUART WESTMORELAND 

33, Cattlemarket Tel: 0509 230465 


LINCOLNSHIRE 


GRANTHAM 

I STUART WESTMORELAND 

49. High Street Tel: 0476 78108 


LONDON 


HOLBORN BERRYS RADIO 
37-39, High Holborn Tel: 01405 6231 

NORFOLK 

NORWICH HUGHES TV & AUDIO 
17-21, White Lion Street Tel: 0603 60935 


NORTH YORKSHIRE 

YORK CUSSINS& LIGHT LTD 
Kings Square Tel: 0904 55666 

NOTTINGHAMSHIRE 

NOTTINGHAM E.N.L. AUDIO VISUAL 
116-118. Alfreton RoadTel: 0602 784015 

STAFFORDSHIRE 

STOKE-ON-TRENT ROY TOWNSEND 
SOUND & VIDEO 10. Trinity Street. 
Hanley Tel: 0782 289114 

STRATHCLYDE REGION 

SALTCOATS HARRIS OF SALTCOATS 
104-106, Dockhead Street 

Tel: 0294 64330 

_ SUFFOLK _ 

IPSWICH HUGHES TV & AUDIO 
42, Buttermarket Tel: 0473 215093 
LOWESTOFT HUGHES TV & AUDIO 
62, London Road North Tel: 0502 85611 


DORKING DORKING AUDIO 
SYSTEMS 23, South Street 

Tel: 0306 882897 


WEST YORKSHIRE 


HOLM FIRTH FRANK PLATT 
ELECTRICAL Victoria House. 

24. Victoria Street Tel: 0484 682036 
HALIFAX FRED MOORE LTD. 

15-17 Southgate Tel: 0422 67763 
BINGLEY SPENCER & HILL LTD 
133. Mam Street Tel: 0274 565161 


Note: For your local stockists of particular products in this advertisement 

Ring Teledata 01-200 0200 


DONT FORGET TO ASK YOUR DEALER FOR DETAILS OF CREDIT FACILITIES, 
EXTENDED GUARANTEES. ETC. AVAILABLE ON CERTAIN 
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FORTH = 
TOTAL CONTROL 


FORTH programs are instantly 
portable across the most popular 
microprocessors. 

FORTH is interactive and 20 
times faster than BASIC 


FORTH programs are structured, 
modular, and easy to maintain. 

FORTH gives control of all 
interrupts, memory locations, and 
i/o ports. 

FORTH gives full access to DOS 
files and functions. 


FORTH appliation programs can 
be converted to turnkey programs. 


FORTH Cross Compilers can 
generate ROMmable code for: 
6502. 6809, 68000, 8080, Z80. 
8086. 6800, 6801/3, 1802, Z8. 
8070, Z8000, 99xxx, LSI-11 


Application Development Sys¬ 
tems include FORTH with virtual 
memory, multi-tasking, assembler, 
full-screen editor, decompiler, 
utilities, and full documentation. 

Z80 or 8080 FORTH - CPM 

2.2 £60 

8086 FORTH - CPM-86, 

MSDOS £105 

PC/FORTH - PC/DOS. CPM- 
86 £105 

8086 FORTH- 83 - CPM-86. 
MSDOS £120 

PC/FORTH - 83 PC/DOS, 

CCPM £120 

68000 FORTH - CPM-68K £190 

FORTH has 32-bit stacks and 
directly accesses the whole 
address space of the processor. 

PC FORTH ^ £190 

8086 FORTH f £190 

68000 FORTH + £290 

Extension Packages include 
floating point, cross compilers, 

8087 support, colour graphics, 

databases . 


We are the FORTH specialists, we also stock a large range of 
books, listings, and implementations for machines ranging from 
Spectrums to VAXes. 
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Microprocessor Engineering Ltd 

21 Hanley Road, Shirley 
Southampton SOI 5AP 
Tel: 0703 780084 




DUST CAUSES 
INTERFERENCE 

to the functioning of computers and micro¬ 
processors in the office and at home. This 
means additional maintenance costs. 

We can help quickly and efficiently at a 
comparatively small cost. Approx £200 for an 
average office, fully fitted inclusive of replace¬ 
ments for two years. 

Please write or telephone to: 

INCEN AG 

Computer Department 
PO Box 177,9403 Goldach, Switzerland 
Telephone: Country code: 41, area code: 
71, number 41 85 41 

We also require Companies who are in a position to 
assist us with the fitting. No special training is required. 



IS THE KEYBOARD 

on your zx r 

HOLDING YOU BACK ■ 
HERE IS THE ANSWER 

THE LAZER 62 


IS THE ONLY FULLY FUNCTION ABLE 62 KEY/ 
KEYBOARD THAT WILL TRANSFORM YOUR SPECTRUM 
INTO A PROFESSIONAL USER COMPUTER 
LOOK AT SOME OF ITS FEATURES 



62 Full Travel Gold contact keys laid out to “Qwerty" standard 
for serious use by typists and programmers. 

22 Keys are autoshifted giving single entry to Edit-Devet-Caps 
lock ER. No more using 2 or 3 fingers. 

Strong attractive low profile case actually houses the Spectrum 
PCB with built in on/off switch. 


FROM 

MICROBOARD INTERNATIONAL 


TELEPHONE 
0483-38006 (SALES) 
04862-24567 (TECHNICAL) 


TRADE ENQUIRIES 
WELOME 



Compatibility with Interface 1 and Microdrive maintained. 
Easy to assemble — no soldering. 


Please send me.Lazer 62 Keyboard(s) 

® £59.95 • PSP (UK £2.25 Europe £6 75 World £12.00 

I ENCLOSE CHEQUE/VISA NO_ 

TO MICROBOARD INTERNATIONAL 
SALES OFFICE, 12C WORPLESDON ROAD 
GUILDFORD SURREY GU2 6RW 
ENGLAND 
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Discount Micros! 


SAVE HUNDREDS OF £££s 

on the BEST RANGE OF MICROCOMPUTERS at the BEST PRICES! 


F=^ — Full system 



64K System Unit 
2 x 320K Drives 
Keyboard 
High Res. Monitor 


12000 . 


£1598* 


comPAa. 

(Fully IBM compatible portable computer) 



- Full System 

256K System Unit 
2 x 320K Drives 
Colour interface 
Keyboard 
High Res. Monitor 

T220C0 


£1698* 


apricot - m. 


system 



including a range 
of software FREE 


256K System Unit 
2 x 315K Drives 
Keyboard 
High Res. Monitor 


tlSQQ. 


£1398* 


Macintosh 



128K 

Keyboard 

High Res. Monitor 


Tcteoo 


£1398* 


PRINTERS 



MBC 550 


128K System Unit 
1 x 160K Drive 
Keyboard 
Spread Sheet 
Wordstar 


»sinus i — Full system 


'£800. 


£598* 



128K System Unit 
2 x 600K Drives 
Keyboard 
High Res. Monitor 


12200. 


£1598* 


PERIPHERALS SOFTWARE 


APRICOT 

XI 256K 10MB + Mon . . . 
XI 256K 5MB + Mon . . . 
PC 256 K, 2 x 720K + Mon. 
PC 256K,2 x 315K + Mon. 

FI 256K, 1 x 720K + Mon 
Fie 128K, 1 x 315K + Mon. 


£2388 

£2148 

£1698 

£1398 

£1098 

£998 


SIRIUS 

256 K ,10MB . £2998 

256K, 2 x 1.2MB . £2198 

128K, 2 x 600K . £1598 


SPECIAL! 


= Si 


IBM PC 

128K 'XT' 10MB . £2998 

128K'XT'10MB Colour .... £3298 

64K 'PC', 2 x 320K . £1598 

64K 'PC', 2 x 320K Colour . . . £1898 

COMPAQ 

256 K, 10MB . £2999 

256K, 2 x 320K . £1698 

Deskpro 2 . £2095 


APPLE 

Macintosh 128K inc. Mon.. 
Macintosh 512K inc. Mon . 
lie 64K + Mon. 


SANYO 

MBC 550 (128K, 1 x 160K) 
MBC 555 (128K, 2 x 160K) 

MBC 550(1 x 360K). 

MBC 555 (2 x 360K) 


£1398 

£2199 

£599 


£598 

£798 

£798 

£1098 




£998 


Other machines on request. 

Plus a whole range of software & peripherals. 

To place your order for IMMEDIATE 
DELIVERY, call Vanessa on 

01-938 2151 (20 lines) 


Discount Micros Ltd. 

7 Kensington High Street, London W.8. 

Please send me 


I I Quote on 


Name 


□ I nformation on IZ] Ring me 
EZ Urgent 


Title 


Company 
Address _ 


Phone 


Postcode _ 
Extension 


*Offer lasts for limited period only and is subject to VAT 
and change without notice! 
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Oxford Pascal is Fast 

Oxford Pascal compiles down to FAST COMPACT 
P-code, giving you the real speed and power of 
Pascal, together with the ability to compile very 
large programs. 

Oxford Pascal is Standard 

Oxford Pascal is a full extended implementation 
of Standard ISO Pascal. This means that you can 
compile any Pascal program (subject to size), 
written on any computer, anywhere. 

Oxford Pascal is Compact 

Because it compiles into P-code, Oxford Pi 
reduces programs into the most compact 
possible, in fact it allows you to pack more 
into your BEEB than any other language, a 
should your programs become too large, 
can still use the CHAIN command to overl 
limitless additional programs without losing d 

Graphics & Sound Extension 

in addition to the entire Pascal language, 

Oxford Pascal features a whole range of Gra 
(all modes) and sound extensions designed t 
make maximum use of the BBC computer. 

Oxford Pascal also provides numerous 
extensions such as hexadecimal arithmetic an 
bit manipulation instructions. 

Oxford Pascal in Education 

In Education, Oxford Pascal is fast becomin 
de facto standard. It is already the most 
Pascal on the Commodore 64, and will s 
released for the Spectrum and the Ams 
fact, Oxford Pascal will soon be availabl 
of the computers installed in the U.K., a 
already available in German, French, SW' 
and American versions. Students and t 
alike find that it makes sense to use a 
implementation of Pascal across the whole 
range of educational micros. Call us for details 
of our generous educational discounts. 

Resident and Disc Compiler 

Oxford Pascal comes in two forms: 

For Tape Users...Oxford Resident Pascal 
a compiler located largely in ROM which is 
available at any time. Programs can be written 
and compiled on the spot without disc or tape 
access, and compilation is fast enough to make 
using the compiler much like using the BASIC 
interpreter. Thus, learning Pascal is a simple 
interactive process. Some 15K of memory is 
available for user programs, the remainder being 
reserved for compiled object code. 

For Disc users...Oxford Disc Pascal offers all the 
above PLUS...a full disc compiler which is 
capable of using the WHOLE memory for Pascal 
object code, it is supplied with a powerful 
LINKER, allowing you to break large 
programming tasks down into separately 
compilable, easily-manageable files. 


FULL DISC 
TO DISC 
COMPILATION 


Manual 

Both these compilers come with a manual 
which has been carefully designed, not only 
as a quick reference guide, but also as a full 
tutorial for those new to Pascal. 


Compilers like these 







FRIENDlwH&ROR 

REPORTING 


Friendly 
Error 
Messages 

Many compilers produce 
little more than an error and 
line number to help correct 
mistakes in Pascal programs, 
rd Pascal however, gives you one 
f 49 friendly and informative error 
essages, messages which not only 
ate the reason for an error, but also print 
t the line in question with a pointer to the 
ct position where the error was detected. 
Run-time errors are reported using line- 
numbers from the original source-program 
full explanation of how the error occurred. 

Powerful Editor 

ord Pascal there is no need for you to 
o use a new Editor. Pascal programs 
ed in exactly the same way as BASIC 
, without the need to learn any new 
. When you are used to using Pascal, 
find our extensions to the Standard 
r even more useful. What is more, Oxford 
ascal allows you to mix BASIC and Pascal 
ogether, in much the same way that you can 
mix BASIC and assembler. In fact you can, if 
.equired, mix all three together...BASlC, Pascal 
and assembler...in one program. 

Stand Alone code 

Unlike other compilers, Oxford Disc Pascal 
Hows you to compile on the BBC and then 
ate your program so that it will run on the 
BBC and on the Electron. The relocated 
will run without a Pascal ROM and can 
and run from tape or disc just like any 

other program. 

ans that you can distribute or sell your 
eely and without the need for ROMs, 
un on either of the above machines. 

rice/availability matrix 



BBC ‘B* 

ELECTRON 

C64 

SPECTRUM 

DISC 

£49.95 

Not yet! 

£49.95 

Available 
April 1st 
1985 

CASSETTE 

£39.95 

£59.95 

inc. Cartridge 

£22.95 


All prices are inclusive of vat Please add £2.00 for postage and packing. 

Oxford Compilers —The Future 

During the next year, we at Oxford will be 
releasing a series of language implementations 
such as C, and Modula 2, for the BBC, and 
other popular micros. 




Oxford Computer Systems (Software) Ltd. 

Hensington Road, Woodstock, Oxford 0X7 1 JR, England 
Telephone (0993) 812700 Telex 83147 Ref. OCSL 


These compilers are being built, using 0 °° / 
the most modern techniques in # /, 0 <>' 
automated compiler construction, .<?/J' Ae> 


lorit grow on trees 


and will bring to the „ 
micro-user, a level of / 

robustness and efficiency, 

only now becoming 4 P ' 0 

available to mini and ^ 
mainframe users. £' 4 $? 

Oxford... 

the Compiler 
Compilers. 

/ . 0 °' 
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For under £200 you can 
become your 
brother’s 
keeper 

In just a few days you could 
be using this amazing, new 
printer from Brother. It’s 
small and neat but packed 
with more than its fair share 
of features. 


With 
Tractor Feed 


THE 

BROTHER 

M-1009 


-194 mm- 



z 

3~ 


TRAVELSATA 
STEADY FIFTY 

In the speed stakes, the M-1009 is 
certainly no slouch, being fully capable of 
up to 50 characters per second. 

The M-1009 has bi-directional and 
logic seeking printing for normal 
characters and uni-directional printing for 
super script,sub script and graphics. 

PRINTS ON ANY PAPER 

Being an impact printer, the M-1009 
will print on virtually any paper, 
including letter headings, invoices and 
standard office stationery. 

It will even print two copies together 
with your original. 

A GREAT CHARACTER 
REFERENCE 

No less than 96 ASCII plus 
international type and graphic characters 
are standard. 

BIG BROTHER 
RELIABILITY 

Built to the same exacting standards as 
Brother’s elite office printers, the Brother 
M-1009 already has faultless credentials 
for reliability. 

It’s 9x9 dot matrix head, for example, 
has an astonishing 20 million character 
service life. 

SUITABLE FOR 
ANY MACHINE 

With IBM Centronic and the Epson 
dual serial/centronic interfaces fitted as 
standard the M-1009 is suitable for any 
home or business computer. 


FULLY GUARANTEED 
7 DAY DELIVERY 

You can order in confidence, your 
Brother printer will arrive by courier 
within 7 days of your order complete with 
manual and full guarantee. 

£199.95 

NO MORE TO PAY! 


Order your Brother M-1009 now! 
Access/Visa holders ring 01-482 1711 or 
fill in the coupon below, or write to: 

RELATIVE MARKETING, 
UNICOM HOUSE, 

182 ROYAL COLLEGE STREET, 
LONDON NW1 9NN. 

(Personal callers welcome Monday- 
Friday9-6, Sundays 10-1). 


brother 



< 8 > \ 



TO: RELATIVE MARKETING, UNICOM HOUSE, 182 ROYAL COLLEGE STREET, LONDON NW19NN. 

Please send me by courier_(qnty) Brother M-1009 printer(s)_(qnty) Tractor Feed unit(s) at £17.25 (inc 

VAT)._(qnty.) Printer Cables at £9.95 (inc VAT). State make and model ___ 

I enclose a cheque for £-or debit my Access/Visa card no __ 

Name-Signature__ 


Address _ 


Postcode _ 


_ Telephone. 


PCW4 




































CUMANA 

Special Price Offer! 

SPECTRUM DISK INTERFACE 

Convenience of double density disk operation at the stunningly 
low price of £69.95. 

DELTA INTERFACE FOR YOUR DRAGON 

Dragon 32 Disk Controller for only £49.95. 

APPLE DISK DRIVE FOR USE WITH MODELS II 
AND HE 

Full height drive only £99.95 +£9.14 p+p. 

RS232 BOARD FOR TANDY MODELS 111/4 only 
£39.95 

EXTERNAL HARD DISK FOR TANDY MODELS 
111/4 (5MB) only £895.00 +£9.14 p+p. 

WESTERN DIGITAL WD 1005.1 CONTROLLER 
CARD for only £114.95. 

Limited offer, all products are subject to availability. 

All prices are inclusive of VAT. 


E and OE 

Apple is a registered trademark of Apple Computer. Inc. 


ORDER FORM 

To: CUMANA LIMITED, THE PINES TRADING ESTATE, BROAD 
STREET GUILDFORD, SURREY GU3 3BH. TEL. 0483 503121 

Please rush me:. 

I enclose cheque/PO* for.or debit 

my access/visa card* no.* Delete as applicable 

NAME:... 

ADDRESS:. 


















LOOKING FOR 
SOFTWARE? 

DID YOU KNOW THE BUSINESS COMMUNITY 
WASTED £700M LAST YEAR BUYING THE WRONG 
SOFTWARE AND HARDWARE? 

This year could be different... with a little 

imagination. 

# You will need a library full of information on software with full details on 
commercial and professional software for mainframes, minis and micros. 

• It would help to have your own personal assistant who has the time to 
research and knows where to look. 

Then you simply instruct them to produce a shortlist of the best available 
software and arrange demonstrations for you to preview them. 

• Wouldn’t it be nice if this service was completely free and available to you 
as often as you need it? 

# Someone used their imagination last year and produced such a service. It’s 
called: 


SOFTWARE INFORMATION 

LIMITED 

All you need to do is phone with your requirement and your personal assistant 

does the rest. They can be contacted on: 

® 8310071 S 


PCW 





EUROPE’S BEST PRICES? 

★ Over 400 leading software packages 

★ By popular demand we are able to offer discounts 

★ Overseas and trade enquiries welcome. Our enquiry desk handles calls 
in Arabic, French, Italian and Spanish. 

★ We supply UK Government, local authorities, educational 
establishments, etc ... on receipt of official orders. 


WORDSTAR PROFESSIONAL £260 
DBASE II £220 
LOTUS 1-2-3 £250 


Symphony 

390 

DBase m 

310 

Open Access 

295 

DMS-Delta 

370 

Psion Xchange 

380 

Friday! 

125 

Framework 

310 

Knowledge Man 

310 

Multiplan 

120 

CIS-Cobol 

350 

Supercalc 3 

195 

DR-C-Language 

210 

Fas plan 2 

450 

Fortran 77 

210 

Star link Multiuser 

1300 

Level II Cobol 

750 

Crosstalk XVI 

125 

Concurrent DOS 

180 

Multimate 

220 

Pascal MT + PC DOS 

260 

Volkswriter Deluxe 

195 

GSX Tool Kit 

210 

Financial Director 3 

1350 

DR Graph 

200 


MAIL ORDER ONLY 

When ordering, please state micro type, operating system, disc format and add 15% for 
VAT (in UK only). Software sent post free by recorded delivery. Quicker delivery if 
payment is made by bank-draft, 2 days in UK, 5 days overseas. 

Prices are subject to change. All purchases are subject to our terms and conditions. 

SANISOFT 

EXPORT SPECIALISTS 

5 KINGS MANSIONS, LAWRENCE STREET, LONDON SW3 5ND 

OPEN 6 DAYS A WEEK, 9AM TO 6PM 

Tel: 01-352 3700 
Telex No: 297606 POLYIS G 


-PRACTICAL- 

PRINTER STANDS- 

SENSIBLE PRICES 


• Makes paper management simple and easy 

• Stands neatly on a desk top . 

• Supply paper locates below the printer; reduces sprocket tea 

and can stay in its carton . . 

• Stands are complete with tray; sturdy construction througnoui 

• Quantity discounts on application 



most makes of 80 
character printers; steel const 
I'uction finished brandy white 


ONLY £ 32.20 


SS-Sp 

?®59.80 


mcl 


To: Advanced Resources, St. Gabriels, Much Birch, Herefordshire, HR2 8HY 
Tel: (0981) 540262 

NAME: 


COMPANY: 


ADDRESS: 


POST CODE: 


TEL: NO: 


Please send cheque with order 
or include your ACCESS/BARCLAYCARD No: 


PLEASE 

SUPPLY 

Qty 

Price 

Each 

Total 

Model 

AR15 


£32.20 


Model 

AL24 


£59.80 



Grand Total 






PRODUCTION CONTROL 
ON A MICRO? 


Yes, the benefits of computing are now 
available to all manufacturing companies, 
however large or small. 

With an entry cost of as little as £200, our 
software is low on cost but not on 
benefits. 

Our software gives help where it is often 
needed the most — to the people who 
service and supervise production. 

Modules available now include: 


ENGINEERING DATA BASE 
PRODUCT COSTING 
STOCK RECORDS 
WORKS ORDER PROCESSING 



COMPUTER SOFTWARE 
from 

SOFT ENCOUNTERS LTD. 

Tel. (0506)-847514 


5 Pilgrims Hill, Linlithgow, W. Lothian 



Network PLC 


The Complete 
Computer Professionals 

Many people supply computers - few 
back up the sale with the total support 
provided by Interface Network. 

Each carefully planned Interface 
Business Centre provides complete 
support services, including training; 
software, software consultancy ana 
development; system maintenance and 
full engineering cover. 

Interface have been described as the 
most professional people in the 
business’. Which is exactly what you 
need for your business. 

Interface Business Centres 

London: West End - 18a/20 Baker St M London W1 01486 9121 

City-289/293 High Holbom, London WC1 01404 4467 i 

Kingston-66 High St., Kingston, Surrey 01-541 1055 
Basingstoke: Bilton Road, Kingsland Industrial Park, 

Basingstoke, Hants. 0256 461191 

Belfast: 15/17 Bloomfield Avenue, Belfast 0232 59355 g 

Manchester: Chester Road, Stretford, Manchester 061-969 8159 j 

V / 
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EasySales Pro 
picks your best 
prospects instantly. 



EasySales Pro ' 

The more accurately you pick your 
best sales prospects, the more time 
you save. Your sales force spends 
more time selling, less time figuring 
out who to sell to. 

EasySales Pro is a personal com¬ 
puter program that can dramatically 
increase the efficiency of your sales 
efforts. In one easy-to-learn program, 
EasySales Pro sets up sales call 
priorities by ranking the importance 
of your prospects. It shows you how 
much time should be spent with 
them, and how often to call. 

Just tell EasySales Pro about your 
customers and prospects. The pro¬ 


gram guides you to better sales 
decisions. 

EasySales Pro is designed to be 
adaptable to a wide variety of sales 
management systems, so you can 
easily customize it to your product 
line. And EasySales Pro can generate 
timely reports on territory activity, as 
well as in-depth records of prospects. 
This makes it a snap to update your 
sales and prospect information 

Pick your best prqspects 
before your competitors do. Pick up 
EasySales Pro at any Sorcim/IUS 
dealer. 



Special offer: 
Free demo diskette 


□ Please send me a Free Demo Diskette* so I 
can preview the features and effectiveness of 
EasySales Pro" 1 

Name___ 

Add ress_ 


_Tel:_ 

Post this coupon to: 

Sorcim/IUS, 16-20 High St, Maidenhead, 
Berks, SL6 1QH. Tel: 0628 70911 

•Diskette is designed for use with IBM-PC* or fully 
compatible hardware systems 
IBM-PC is a registered trademark of International 
Business Machines Corporation 


SORCIM/IUS 

MICRO SOFTWARE 

A OMMon at Comp** AmocWh Mwntftonal. Inc 

Easy Software working harder. 



54PCW 


Sorcim/IUS Products: EasyWriter 1 System, EasyWriter II System, SuperWriter, Super Calc 3 Rel.2, 

























TURNS 

BRAINBOXES 

INTO 


CHATTERBOXES 



Computers are like people. 

They can leam from each other. 

But first they have to communicate. 

If your computer keeps itself to itself, why not 
introduce it to Sage Chit-Chat? 

Chit-Chat is a versatile data communications 
program that can turn the most introverted computer into an 
outgoing conversationalist, in minutes. 

By enabling your computer to communicate with other 
machines, Chit-Chat opens up a whole new range of 
possibilities for you. Data can easily be transferred, even 
between incompatible machines, either by cable if both are in 
the same building, or by telephone, using a modem. In this 
way, manual or automatic transfer of single or multi-files is 
possible between two machines, anywhere in the world. 

Chit-Chat also gives you access to electronic mail 
systems, such as Telecom Gold and Easylink, which provide 
private and public mailbox facilities, plus worldwide tele¬ 
communications, telex and information management. 

With Chit-Chat your computer can also engage in some 
very informative conversations with viewdata services 
like Prestel. 

What’s more, you’ll be glad to know that you don’t have to 
be a brainbox to turn your computer into a chatterbox. 

The Chit-Chat program is simple to understand, easy-to-leam 
and use, and suitable for use on a range of microcomputers. 


All told, it’s a pretty 
impressive story. And, as 
yet, we haven’t even 
mentioned the price. 

£130+V. A.T. That’s all. 

A small price to pay to give your 
computer a whole new social life. 
Currently available on IBM PC, Apricot, 
Wang PC, Sharp 5600, Epson PX8. 


INCLUDES FREE 
SUBSCRIPTION TO 

Buy the Sage Chit-Chat program before March 31st, 1985, and you get a 
FREE subscription to Telecom Gold electronic mail service. Forget the standard 
registration fee of £100 - instead you pay only the minimum charge of £10 per month! 

r SAGE CHIT-CH AT 1 ! 

| Please send me more details about Sage Chit-Chat and the address i 
of my nearest dealer. 

Name _ ' 

* Position: _ I 

I Company: _ | 

I Address: _ | 

| _Teh_ | 

| My Computer is a: _ i 

| I do not have a Computer _Q i 

I Sagesoft Limited, NEI House, Regent Centre, Newcastle upon Tyne 
1 NE3 3DS. Telephone: 091 284 7077. Telex: 53623 SAGESL G. 

! BETTER SAGE THAN SORRY | 

I_™sl 


iiwmitwnw 



























v m inii people ehoo.se a partieular comp- 
me! heean.se it s a sate choice. 

A choice that no-one is likely to query. 
Which is not a had criterion as long as 
o,. inn t mind a computer that works at 
halt the speed ot the Wang. 

t )r a computer that takes up halt your 


desk. Or one that hasn't a 'help' key like the 
Wang. 

Playing it safe may also appeal to the 
odd person who prefers to memorise cryptic 
commands, rather than choose from a menu. 

It may even find favour with the more 
dextrous who, when the occasion demands, 





















e happy pressing several keys to select a 
igle function. 

But choosing a computer should be 
ised on more than the first name that pops 
to your head. 

Because in computers, as in everything, 
e biggest tend not to be the quickest. 


For further information on the Wang PC 
phone Teledata on 01-200 0200. 

'Practical Computing'Benchmarks' (Jan 1984) 



The office automation computer people. 

WANG (UK) LTD.. 661 LONDON ROAD, ISLEW0RTH. MIDDX. 
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We believe we have the solution 

DataWarden 


OqUolIaIcmIm 

OWNER'S MANUAL 
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Simon Computers introduces the DataWarden, 
a Vi inch Tape Streamer back-up system for 
IBM PC/XT/AT and Apricot PC/Xi. 

DataWarden can store up to 23 megabytes 
of data on one removable Vi inch ANSI 
standard cartridge. It also provides an excellent 


method of exchanging data between IBM and 
Apricot. 

★ Back-up 10 megabytes in under5minutes. 

★ Exchange of data between IBM and Apricot 
- colleagues with Apricots can read files from 
your IBM tape and vice versa. 

★ Configured as a block device under MS- 
DOS giving the facility to use standard 
commands such as, COPY DIR etc. 

★ DataWarden can be accessed directly by 
programs for vital data retrieval in 
emergencies, like hard disk down-time. 

★ Supplied with controller card, mains lead 
with plug and owners manual with full 
installation and operation details. 

★ Comprehensive software, menu driven or 
prompt mode enables full back-up and restore 
of hard disk or selected files with multiple 
qualifiers. 

★ CRC error checking. 

★ 1 year warranty. 

★ RRP £995 

★ Dealer enquiries welcome. 


'mm 


OTHER SIMON COMPUTERS PRODUCTS 


Apricot - 256K-640K RAM Expansion Board. 

SimonCard for Apricot has unique 
expandibility. It can be used with either 64K or 
256K dynamic RAM chips at the flick of a 
switch, which means you will only need to use 
up one slot in your Apricot to expand the 
memory right up to 896K. Prices start at £299 
for the 256K version. 

New- 

Expansion Box for Apricot PC/Xi. 

Gives you 3 extra slots. Only £199! 


Dealer enquiries welcome. All boards are designed by Simon 
Computers Ltd. Made in the U.K. Prices are exclusive of V.A.T. and 
carriage. 


IBM PC/XT - 64Kfto384K+ RAM Expansion 
Board with Asynchronous Serial Port. 

The memory has full parity checking and is 
addressed as a contiguous block on any 64K 
boundary. D.I.L. switches are used for various 
options, including bank disable, parity disable 
and COM 1 or COM 2 for the Serial Port. 

Prices start at £180 for the 64K+ version. 


Sirius/Victor -128K-384K RAM Expansion 
Board. 

Prices start at £210 for the 128K version. 

Sirius Timekeeper. 

Clockboard with battery back-up £99. 



For further information on our range of products contact: 

28 Lower Addiscombe Road, Croydon, Surrey CRO 6AA, England. 
Telephone: 01 -680 4646 






























THE LOWEST 
PRICES IN PRINT 


And that's a fact! 

See for yourself by making sure you get on the Mancos Trade 
Warehouse mailing list. Our Pricelist is published every 6 weeks with 
all the latest at thejlowest prices. Our stocklist includes: 


MATRIX PRINTERS 


I Mannesman Tally ■ NEC Pinwriter ■ OKI Microline ■ Epson ■ Digital I 
Dataproducts Paper Tigers 1 


Dataproducts Paper Tigers 
lUchida ■ Dyneer ■ Brother ■ NEC Spinwriter ■ Dataproducts full range I 
1 Televideo ■ Tatung ■ Digital ■ Hazeltine ■ Dyneer Ej 

Hewlett-Packard ■ Gould [ 


PLUS A FULL RANGE OF COMPUTER FURNITURE 



PRINTER SWITCHES FROM 
HOMESTEAD ELECTRONICS 

LINK TWO OR MORE MICROS TO ONE PRINTER, PLOTTER, MODEM ETC. OR VICE VERSA 


★ ROBUST CONSTRUCTION 

★ SCREENED, METAL HOUSING 

★ FULLY TESTED 

★ BI-DIRECTIONAL 

★ NO POWER REQUIRED 

★ 12 MONTHS GUARANTEE 

★ OFFICIAL ORDERS ACCEPTED 

★ 24 HOUR DESPATCH 



SERIAL DATA SWITCHES 


PARALLEL DATA SWITCHES 


RS 232/V24. 25 way ‘D' sockets 


LINES 1 to 8 & 20 


Model R2 

2 way switch 

£49 

Model R3 

3 way switch 

E57 

Model R4 

4 way switch 

£65 

Model R5 

5 way switch 

C73 

Model R8 

8 way switch 

£110 

Model RX 

2 way cross-over 

£65 


ALL 25 LINES 


Model M2 

2 way switch 

£65 

Model V3 

3 way switch 

£77 

Model V4 

4 way switch 

£89 

Model V5 

5 way switch 

£101 

Model VX 

2 way cross-over 

£89 

r 



!j CENTRONICS. 36 way sockets 



ii Model C2 

2 way switch 

£79 


:• Model C3 

3 way switch 

£99 


!i Model C4 

4 way switch 

£119 


•: Model C5 

5 way switch 

£139 


Model CX 

2 way cross-over 

£119 


IBM PC. 25 way D’ sockets 



Model P2 

2 way switch 

£65 


3 Model P3 

3 way switch 

£77 


Model PX 

2 way cross-over 

£89 

. 

IEEE-488. 24 way sockets 



Model E2 

2 way switch 

£89 


:• Model E3 

3 way switch 

£109 


>: Model EX 

2 way cross-over 

£129 

!sr 


PLEASE ADD VAT AT 1 5%. ALL ITEMS CARRIAGE PAID 

TRADE, EDUCATIONAL & EXPORT ENQUIRY WELCOME 
CABLES ALSO AVAILABLE. EX STOCK & CUSTOM BUILT 


HOMESTEAD ELECTRONICS 



Trelawney Industrial Court 
Trelawney Avenue, Langley 
Slough, Berks. SL3 7UJ. 
Telephone: (0753) 44269 


***BEST PRICES - TOP QUALITY - FAST DELIVERY*** 


****************** price promise ******************** 

We will better any genuine delivered price advertised in the current issue of 
PCW for Boxes of Disks shown in the list below. Please Telephone for price. 

QUALITY FACTORY SEALED DISKS NORMALLY SAME DAY DESPATCH 


5.25" DISKS 


BOXES OF 10 DISKS 


Prices per Box (£) 


104/ID 

104/2D 

204/ID 

204/20 


S/side 0 Dens 
D/side 0 Dens 
S/side Q Dens 
D/side Q Dens 


48tpi 

48tpi 

96tpi 

96tpi 


VERBATIM DATALIFE (5 Year Warranty) 

MD525-01HR S/side S or D Dens 48tpi 

MD550-01HR D/side S or D Dens 48tpi 

MD577-01HR S/side Q Dens 96tpi 

MD557-01HR D/side Q Dens 96tpi 

10 or 16 hard sectors at same price. 
VEREX 

MD200-01HR S/side S Dens 48tpi 

MEMORFX (5 year warranty) 


3431 

3481 

3491 

3504 

3501 

ID 


S/side S Dens 
S/side D Dens 
D/side D Dens 
S/side Q Dens 
D/side Q Dens 

S/side D Dens 


48tpi 

48tpi 

48tpi 

96tpi 

96tpi 


40Tr 
40T r 
80Tr 
80Tr 

40Tr 
40Tr 
80Tr 
80Tr 
Add £1. 

40Tr 

40Tr 

40Tr 

40Tr 

80Tr 

80Tr 


1-4 

17.00 

24.00 

24.50 

30.50 


15.25 

20.50 

20.50 

28.00 


5-9 

16.25 

23.25 

23.75 

29.75 

15.00 

19.75 
19.75 

27.25 


10-49 

15.50 
22.75 
23.00 
29.00 

14.50 

18.50 
18.50 
26.00 


48tpi 40Tr 


BASF 

BASF (Qualimetric) ** FREE Library Box with every 

IX HR S/side S Dens 48tpi 40Tr 

ID HR S/side D Dens 48tpi 40Tr 

2D HR D/side D Dens 48tpi 40Tr 

ID/96 HR S/side Q Dens 96tpi 80Tr 

20/96 HR D/side Q Dens 96tpi 80Tr ' 

HR denotes Disks with Reinforced Hub Rings. 

ACCESSORIES 


00 for plastic case. 
14.25 13.75 13.25 

Please Telephone for 
MOST COMPETITIVE 
Prices 

10.99 10.50 10.00 


10 Disks ** 

14.10 13.70 


14.70 

18.65 

19.30 

22.00 


14.20 

17.90 

18.55 

21.25 


13.30 
13.70 
16.65 

17.30 
20.50 


HCK5 

Head Clean Kit with Fluid 

14.90 

14.50 

14.00 

LC5 

5.25 EGLY Library case 

1.90 

1.80 

1.70 

LB40-5 

ABA Lockable Box 40 Cap inc Disk Pen 

13.50 

13.00 

12.50 

■9 LB50-5 

ABA Lockable Box 50 Cap inc Disk Pen 

14.75 

14.25 

13.75 

PB LB90-5 

ABA Lockable Box 90 Cap inc Disk Pen 

16.50 

16.00 

15.50 

■■ VCK-5 

Verbatim 5" Head clean kit 

6.40 

6.20 

6.00 

VCD-5 

Verbatim 5" H/c disks (per 10) 

12.50 

12.30 

12.10 

DL-5 

Disk Labels 100 (5 colours) 

4.50 

4.25 

4.00 

DM-5 

Disk Mailers 4 disk cap (per 100) 

21.00 

19.50 

18.50 


3.5" DISKS 




SONY 





0M-D3440 S/side D Dens 80Tr 

33.00 

32.25 

31.50 

0M-D4440 D/side D Dens 80Tr 

44.00 

43.25 

42.50 

VERBATIM 





MF 350 

S/side D Dens 80Tr 

34.50 

33.25 

32.50 

BASF (Qualimetric) 




FD3.5 

S/side 80Tr (Boxed in 5's) 

17.00 

16.50 

16.00 

ACCESSORIES 





S10-3.5 

SEE-10 Library Box 

2.30 

2.15 

2.00 

LB60-3. 

5 ABA Lockable Box 60 Cap inc Disk Pen 

15.50 

15.00 

14.50 


8" DISKS 




VERBATIM DATALIFE (Five Year Warranty) 




F034-9000 S/side S Den 

24.00 

23.00 

21.50 

FD34-8000 S/side D Den 

24.00 

23.00 

21.50 

DD34-4001 D/side D Den 

27.75 

26.75 

25.25 

MEMOREX (Five Year Warranty) 




IS 

S/side S Dens 

Please 

Telephone for 

ID 

S/side D Dens 

MOST 

COMPETITIVE 

2D 

D/side D Dens 


Prices 


BASF (Qualimetric) 




IX 

S/side S Dens 

19.50 

18.50 

16.50 

ID 

S/side D Dens 

22.50 

21.50 

19.50 

2D 

D/side D Dens 

23.80 

22.80 

20.80 

ACCESSORIES 





LB40-8 

ABA Lockable Box 40 Cap inc Disk Pen 

16.50 

16.00 

15.50 

VCK-8 

Verbatim 8" Head clean kit 

6.40 

6.20 

6.00 

VCD-8 

Verbatim 8" H/c disks (per 10) 

12.50 

12.30 

12.10 

wm 

PAPER-LABELS-CASSETTES 




PAP 1 

9.5"X11" 60gsm 2000 sheets 

11.00 

10.50 

10.00 

PAP3 

A4 80gsm Bond 2000 Sheets 

24.50 

23.50 

22.50 

PAP4 

A4 90gsm Bond 1000 Sheets 

13.50 

12.75 

11.50 

LABI 

89mmX36mm 2 on web 8000 labels 

25.00 

22.00 

21.00 

Cl 2 

C12 Quality Screw Assembly(lO) 

4.50 

4.30 

4.10 

RIBBONS 

- PRINTWHEELS - PRINTERS - 

SOF T 

WARE 



Telephone or write for very competitive prices on a large range of goods. 

Please contact us for Quantity Discounts (50+ boxes) and Trade Accounts. 
Official orders accepted from Government or Educational Establishments. 


Description 


Quantity 


Postage/Packaging (UK) 

5.25/3.5 Disks,HCK5 £1 
8" Disks,HCK5,C12 
LC5,DL5,VCK5/8,VCD5 
Lockable Box,DM5 
Paper,Labels 


/Box* (75p 5+, £5 Max) 
£1.3/Box* (95p 5+, £5 Max) 
50p/each (35p 5+, £5 Max) 
£2.5/Box (£2 2+, £5 Max) 

£3.5/Box (£2 3+,£15 Max) 


Post/Pack 
Total exc VAT 
Vat 8 15% 
Total inc VAT 


Add 30p for First Class Post 


Access/Barclaycard/Cheque No. 


TELEPHONE ORDERS ANYTIME - WE DO THE REST 

34 CANNONBURY AVENUE PINNER MIDDX HA5 ITS 
01 868 9548 

S Pinner Wordpro E2 


PCW 59 
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The fastest 
spreadsheet is 
understandably 
better. 


SuperCalc 3, Release 2 


SuperCalc 3 with FastMath™is faster 
than any other competitive spreadsheet. 
A lot faster. This means while you're 
waiting for others to calculate, you 
could be off and running with SuperCalc 
3, Release 2. And ontop of its astonishing 
speed, it's all on one disc to simplify 
usage. We've simplified the price, too. 
It's about £80 lower than its best 
known rival. 

SuperCalc 3, Release 2 provides the 
broadest range of functional capabilities. 
You get a better data manager, and the 


most sophisticated graphics of any 
integrated program. Your spreadsheets 
will be more meaningful, more under¬ 
standable. 

Yet it's surprisingly easy to learn and 
use. From easy startup, to extensive 
tutorials, to deeper, more efficient 
modelling, the more you get into 
SuperCalc 3, Release 2, the better it 
treats you. 

Speed, flexibility, depth... 
no wonder it takes you further, faster. 



Special offer: 
Free demo diskette 


□ Please send me a Free Demo Diskette* so 
can preview the features and effectiveness of 
SuperCalc® 3,Release 2 

Name__ 

Address._ 


_Tel:_ 

Post this coupon to - 

Sorcim/IUS, 16-20 High St, Maidenhead, 
Berks, SL6 1QH. Tel: 0628 70911 

•Diskette is designed for use with IBM-PC* or fully 
compatible hardware systems 
IBM-PC is a registered trademark of International 
Business Machines Corporation 



SORCIM/IUS 

MICRO SOFTWARE 

A Dtauon orf Computer Auoaim International Inc 


Easy Software working harder. 


60PCW 


Soic-m/IUS Products. EasyWriter 1 System, EasyWriter 11 System, Super Writer, SuperCalc 3 Ref 2, 
and other SuperCalc Software, EasyFiler, and EasySales Pro 















NEW 

HORIZONS 

8 ASHBURNHAM ROAD 
BEDFORD 
MK401DS 
TEL: 0234 53816 

TELEX: A2392 ROBINSae 
HARD DISCS PLUS CONTROLLER 10,20,40 MEGABYTE 
FOR OLIVETTI M24 PLUS IBM COMPATIBLE 
DEALER ENQUIRIES WELCOME 
EXPORT ENQUIRIES WELCOME 

AGENT BUYERS 

Currently under contract to supply 3 million 
pounds worth of business for 1985. We like to 
be contact from worldwide parallel importers of 
personal computers. We can offer the best price 
from UK distributors. Assistance on hardware if 
required. Technical support if required. 
Maximum reservation to all customers. 

IMPORT and EXPORT 
COMPUTERS 


PCW61 




We start carrying 
your workload 
the vory first day. 



Easy Writer ll u System 

EasyWriter II System is word pro¬ 
cessing that's easy to learn and easy 
to use. Memos, reports, correspon¬ 
dence, even statistical documents 
are letter perfect from day one If you 
can type, you can use it to lighten 
your workload. 

EasyWriter II System gives you 
everything you need. It has an 88,000 
word spell checker and convenient 
mail-merge for reports and form 


letters. They're built right in, not sold 
separately. And unlike some other 
programs you may see, what you 
look at on the screen is exactly what 
is printed 

So no matter what your office 
word processing needs, EasyWriter II 
System can make the days more 
productive, by carrying the load 
right from the start. 



Special offer: 
Free demo diskette 


□ Please send me a Free Demo Diskette* so I 
can preview the features and effectiveness of 
EasyWriter II System 

Name__ 

Address___ 


_Tel:_ 

Post this coupon to: 

Sorcim/IUS, 16-20 High St, Maidenhead, | 
Berks, SL6 1QH. Tel: 0628 70911 

•Diskette is designed for use with IBM-PC* or fully 
compatible hardware systems 
IBM-PC is a registered trademark of International 
Business Machines Corporation 

----J 


SORCIM/IUS 

MICRO SOFTWARE 

A Dtartm of Computer AmocuIm Intemabortel. Inc 

Easy Software working harder. 
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Sorcim/IUS Products: EasyWriter 1 System, EasyWriter 11 System, SuperWriter, Super Calc 3 Rel.2, 
and other Super Calc Software, EasyFiler, and EasySales Pro. 
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SAGE OPTIONS 

send me more details of Sage OPTIONS and my 
nearest dealer. 

Name: Position: 

Company: 

Address: 


OPTIONS takes over where your spread¬ 
sheet leaves off! Produces a thousand ‘what 
if results in seconds! OPTIONS picks 
you up where a spreadsheet lets you 
down. It’s like no other program 
currently available. 

Picture the scene. 

You’ve painstakingly set up 
a business model on your 
preadsheet. All the facts and 
figures are there and everything 
looks perfect. Then the inevitable 
happens. The ‘what if’ questions start 
coming thick and fast. 

‘What if’ sales vary by 8%? ‘What if’ 
material costs increase by 10% ? ‘What if’ the 
unions push us into an extra 7%? ‘What if’ oil costs 
vary by 5%? ‘What if’ interest rates vary by 2%? 

What if’ our selling costs increase by 10%? etc. etc. 

And ‘what if’ you had a program which applied all these 
variables to your model and cash-flow forecast and gave 
you all the answers in seconds. Not just a single answer 
but the whole range of risk possibilities. Show you both 
numerically and graphically, the chances of achieving varying 
degrees of success and failure - profit and loss-related to the 
variables you apply. The kind of information you need to plan 
your business and bank managers just love to see! 

OPTIONS is that program. A new concept in business 
risk analysis. No other program does the job with such speed, 
flexibility, and accuracy. OPTIONS allows you to take a model 


created on your favourite spreadsheet 
Lotus 1-2-3, Multiplan or Supercalc 
and manipulate it in this powerful new 
way. If you have no spreadsheet 
no problem! OPTIONS has its 
own. For only £145 + VAT 
you can have all the 
answers to every ‘what 
if’ question they can 
throw at you. 
Instantaneously! 


Tel; 

I have a (_) Computer 

Sagesoft Limited, NEI House, Regent Centre, Newcastle upon Tyne NE3 3DS. 
Tel: 091 284 7077. Telex: 53623 SAGESL G. 

better sage than sorry 

_P CWl| 
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For further information contact: 

Datasoft, llminster, Somerset 

Telephone: (04605) 4809 

Telex: 265781 MONREF G REF 83:DFT001 

Telecom Gold: 83:DFT001 


Disk director 
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DATATALK OFFERS YOU - 

• Terminal Emulations 

• Two error checked file transfer 
protocols 

• Split Baud rates 

• On-line text editor 

• Contextually sensitive help system 

• Disk directory access 

• User programmable function keys 

• Overlaid windows for easy operation 

• Datacode file encryption system 

U... Datatalk goes a level 
above its competitors ■■ 

(P.BRIGHT PCWJAN85l77 

(|£ Quite simply, it is the 
answer for anyone who requires 
a secure communications 
package that combines ease of 
use, power and versatilityWW 

(JOHN FORREST, THORN EMI CSD)/J 

Access 


DATATALK costs £135.00 and DATATALK + DATACODE FILE ENCRYPTION is £225.00 


+ VAT 
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News from the world of 
Sinclair QL computing. 


Communications are now 
the most exciting, essential part of any computer. 

In the past six months alone, over 150,000 
W* modems have been sold in the UK 

Bp Now, the QL's own communications explosion is 
R taking shape... and it has the potential to make i 
p more of communications than any other micro! A 

Read on and discover exciting new ways to use M 

your Ql_with the QL modem... telephony M 

unit... and powerful interface options. M 
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r qcalli 
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gug QL auto dial/answer unil 


Q CALL gives every QL user 
something out of the ordinary. 

It's a module which links 
directly to your telephone, and 
allows auto-dialling at the push 
of a single key. In the same way, it 
will permit incoming calls to be 


accepted automatically... an 
even trigger pre-programme 
activity from the QL! 

Q CALL is the central unit c 
the package.lt plugsdirectly int 
Q CON - so there are no con 
necting cables to worry abou’ 


P qmod~) 

QL modem 


r i 


Q MOD has all the powerful 
facilities expected of a modem, 
in a neat and simple unit. 

It uses either V23 75/1200 or 
1200/1200 baud rates, for Pres- 
tel, Micronet 800 and all the 


describe 


viewdata services 
alongside. 

It also incorporates a tele 
phone extension socket fo 
manual dialling. 

Q MOD is the top unit o 


QL communications 
r q con q interface 


This multi-speed interface con¬ 
tains the sophisticated software 
used to set up QL communi¬ 
cations - and to control the 
Q CALL and Q MOD units. 

Q CON also comes com¬ 
plete with Microdrive-based 
software. This enables the QL to 
link to larger computers using 
VT100 and viewdata protocols. 

The software will also 
run any standard modem - 
connected via Q CON's built-in 
RS-232-C port. 

Most importantly, Q CON 
allows the QL to transmit and 


receive at rates switchable from 
75 to 9600 baud (encompass¬ 
ing the widely-used 75/1200 
Prestel rates, and 1200/1200 
half duplex rates for user-to- 
user exchange). 

Q CON is specially styled to 
suityourQL-withsimilarfluting 
and ribs - and forms the base 
module of a vertical-stacking 
system. 

It's supplied with full instruct¬ 
ions, software on Microdrive 
cartridge, and connecting leads. 


The QL is now communicating - via Q COM! This exciting 
three-part peripheral presents QL users with a multitude of 
ways to exploit the world of communications. 


Once connected to the QL, 
Q COM allows you to access the 
considerable number of phone- 
in databases, such as Prestel 
andQNet. 

Q COM enables you to com- 
municate with other computer 
users. Its facilities include elec¬ 
tronic mail, data transfer from 
Microdrivesand bulletin boards. 


Through it you can link your 
QL to larger minicomputers. 

Q COM has full capability in this 
area,and allowstheQLtotalkto 
powerful mainframes. 

Q COM's automatic dialling 


and call acceptance facilities, 
together with the storage of 
messages from other modems, 
will revolutionise the way you 
use your telephone. 

The next few pages of QL 
News tell you much more. 

It's enough for me to say here 
that with the QL and Q COM, 


you'll be exploring new ope 
ings in communications f 
some time to come! 


David Karlin, 

Chief Design Engineer. 
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The Q COM package 


DAVID KARUN 

Why Q COM is 
everything you could wish 
for in communications. 








































SEIZE 




COM, and comes with a 9' 
ilt-in telephone cable. 

All three units are available 
m OELon (0276) 66748 and 
m selected Sinclair stockists. 

he QL hooked 
n voice and data 

e QL can now act as your 
rsonal address book and 
ephone operator! 


Q COM allows you to store 
hundreds of personal or busi¬ 
ness numbers. 

You can store lengthy pass¬ 
words and account numbers - 
and recall them - at the touch of 
a single key. 

And any information that's 
sent to you from other modem- 
owners can be gathered and 
stored on Microdrive cartridge, 
or incorporated into your QL 
Quill documents! 



Exploring the worldl 
of QNet, Prestel, I 
Micronet and morell 


Thousands of QL users already 
enjoy the excitement of linking 
to a nationwide mainframe. 

Q COM turns your QL into 
an intelligent terminal, allowing 
you to access many thousands 
of pages of information, soft¬ 
ware and communicationsfacil- 
ities. 

The services brought to you 
through Prestel can include 
Micronet 800, Viewfax 258 and 
QNet, the new QL database. 

Membership of QNet will 
bring you free software, QL 
news and features, and all the 
wide-ranging services of view¬ 
data! 

If armchair shopping is more 



your style, that's easy too. It's 
often possible to place a direct 
order using your QL! For dedi¬ 
cated QL owners, there's a daily 
selection of software reviews, 
chart toppers... and all the facts 
and figures you need to make 
buying peripherals simple. 

With Q COM you can also 
'download' software from the 
system directly intoyourQLand 
either use it immediately, or 
store it on Microdrive cartridge. 

In fact the only problem 
you'll face with a viewdata 
service is finding enough time to 
explore its many features! 

You can find out how to join 
QNet by phoning 01-278 3143. 




QL meets the 
mainframes! 


The Q CON unit of Q COM 
turns your QL into a VT100 ter¬ 
minal, providing instant access 
to in-house computing services, 
both mainframe and mini. 

Whether you are using your 
QL at home or at work, Q COM 
gives you access to electronic 
bulletin boards which provide 
help and advice 24 hours a day. 
You can leave messages or 
notices for friends or business 
contacts and even hold live 
discussions with them. 


Additional benefits for the 
QL business user include easy 
access of in-house company 
software, and the interrogation 
of other data bases around the 
country. 

There's also the opportunity 
of linkingto British Telecom Gold 
- the widely-publicised and 
popular messaging service. 




























QL Hardware 



Microdrive cartridge 
price cut to only £1.99 



Sinclair Microdrive cartridges - up to 100K of programs and data on a medium so compact you can pop it into your pocket. 


On February 1, the cost 
Microdrive cartridges car 
down from £4.95 to £1.99 ea< 

Microdrive cartridges are t 
QL's own unique storage me 
ium. Each stores up to 100K 
information (that's 40 pages 
A4 text), on a cartridge no big 
than a book of matches! 

Over 500,000 cartridges c 
now being used throughc 
Britain. 

You can store up to 50 diffi 
entdatafilespercartridge,idei 
ified by titles of your ov 
choice. 

And QL Microdrives ther 
selves are standard equipme 
on the new ICL One Per De 
micro, and British Telecom's ne 
Merlin Tonto. 


IEEE-488... I 
the instrument ; 
connection I 


IEEE-488 is the interface 
standard set by the Institute 
of Electronic and Electrical 
Engineers for instrumentation 
control. 


IEEE-488 - or General Pur¬ 
pose Instrumentation Bus - is a 
parallel interface specifically 
designed for high speed data 
transfer between a number of 


different types of device. 

It is commonly used for con¬ 
trolling instrumentation via a 
computer, allowingthe creation 
of laboratory data acquisition 
systems, industrial control 
schemes, etc. 

The QL now has a fully- 
fledged IEEE-488 interface from 
CST It plugs neatly into the QL's 
RAM expansion port, and can 
control up to 16 instruments 
simultaneously. 

It's available from CST on 
(0223) 323302. 


New int 
3V2"or5 

With new Q-Disk, you a 
transform the QL into a powe 
ful small business system 
comprising QL, monitor, di 
interface, twin disk drives ar 
printer. 

Q-Disk upgrades the QL 
disk storage. Fitting easily in 
the QL's left hand RAM expa 
sion port, without the need foi 
special expansion box, it co 
tains a Western Digital disk co 
trailer chip. Software is held 
an on-board EPROM (so litt 
of the QL's RAM is used). 

Plug in Q-Disk, and the C 
accepts one or two disk drive 
sized 3 in, 3V2 in, 514 in, eith 
40 or 80 track, single or doubl 
sided. Even when two drives ai 
used, they can be different type 

Q-Disk offers up to 1 
Mbytes of quick, reliable stora^ 
with a compatible disk drive. 

It's made by Computamat 
who also offer a full range < 



An IEEE-488 interface slips discreetly into place. 
















}Lto link students 


Strathclyde University, in 
sgow, plans to have a cam- 
network of 7000 QLs linked 
1 central VAX minicomputer. 
That's one QL for every 
dent... a major investment 
ject in a university which is 
va leading centre for artificial 
Hligence work. 

Sinclair is giving support 
rth £250,000 to the project, 
d it's likely that QL users 


everywhere will benefit - the 
students plan to develop Al 
programs to run on the QL! 

The QL has impressed Prof. 
James Alty of the University's 
Computer Science Depart¬ 
ment, who says < only the QL 
could offer the computing 
power ; range of applications , 
and above all the portability, at 
a realistic price.' 



:e to connect 31' 
>k drives 


iplimentary QL disk drives. 
Fo contact Computamate, 
>ne (0768) 811711. 






le disk unit fitted with 5 V 4 inch drives and (inset) the Q-Disk controller. 


The QL's 
high-tech spec 


Dimensions 

138 x 46 x 472mm 

&/8” x1 3 A" x18 3 A") 

Weight 

1388 gms (3.055 lbs) 

RAM 

Massive 128K standard RAM, 
externally expandable to 640K. 
Extra RAM is available in 64K, 
128K, 256K and 512K units, 
from third-party suppliers. 

ROM 

48K, containing Sinclair Super- 
BASIC and the Sinclair Qdos 
operating system. 

CPU 

Motorola 68008 (ru n n i ng at 7.5 
MHz) for all principal functions. 
(Architecturally, the 68008 is a 
32-bit processor with an eight- 
bit data bus. One megabyte of 
non-segmented address space 
is available.) 

In addition, an Intel 8049 
controls the keyboard, gener¬ 
ates the sound, and acts as an 
RS-232-C receiver. 

Operating system 

Qdos (developed by Sinclair 
Research) is a single-user multi¬ 
tasking, time-sliced system using 
Sinclair SuperBASIC as a com¬ 
mand language with display 
handling for multiple screen 
windows; and device-indepen¬ 
dent input-output. 

Language 

Sinclair SuperBASIC, with the 
advantages of procedure struct¬ 
uring; extendability (including 
syntax); interpretation speed 
independent of program size; 
clean machine code interface; 
operatingsystemfacilitiesacces- 
sible from SuperBASIC; equal 
capability for strings and arrays; 
and full error-handling facilities. 

Microdrives 

The QL incorporates twin QL 
Microdrives, each with a mini¬ 
mum 100Kcapacity,3.5seconds 
average access time. Typical 
loading rate of machine code 
programs is 2-3K per second. 

Video 

High resolution graphics capa¬ 
bility with colour or mono¬ 
chrome monitor (or TV) in two 
modes - 512 x 256 pixels (four 


coloursavailable) and 256x256 
pixels (eight colours available). 
Normal character display for¬ 
mat of up to 85 x 25 with choice 
of character sets available (TV 
format of upto40to60 columns 
depending on the software). 

Keyboard 

Full-size, 65-key QWERTY 
keyboard featuring a space bar, 
left- and right-hand shift keys, 
five function keys and four 
cursor control keys. The key¬ 
board can be angled by means 
of detachable feet. 

Expansion 

Excluding RGB monitor, power 
socket and TV port, eight peri¬ 
pheral/expansion ports are 
provided - one internal expan¬ 
sion, one Microdrive expansion, 
one ROM cartridge, two serial 
and two control channels, and 
the local area network. 

Serial 

Two standard RS-232-C com¬ 
munications interfaces for 
printers, modems, etc. Trans¬ 
mission at rates from 75-19200 
baud or full duplex transmit/ 
receive at seven ratesupto9600 
baud. 

LAN 

Forupto64QLcomputers.Data 
transmission overthe net can be 
achieved at 100K baud. 

Power supply 

9V DC at 1.8A, 15.6V AC at 0.2 A. 

Joysticks 

Provision for one or two devices 
for games or cursor control. 

Applications Software 

QL Quill - word processor 
QL Abacus - spreadsheet 
QL Easel-graphics 
QL Archive - database 
All four packages supplied with 
the QL. 

Price 

£399 including VAT QL 
programs, full A4 manual, 
power supply, 4 blank 
cartridges and free Helpline 
service. 


indair- 





















QL Software 


U pdated versions of Psion 

software now available! 

QL Abacus, Archive, Easel and Quill are the four Psion programs 
supplied with every QL. They're now converted to 100% 
machine code, and as a result they load from Microdrive cart¬ 
ridge much faster. 

The overlays present in Version One software have been re¬ 
moved, resulting in noticably quicker on-screen performance. 

With the compactness of machine code, there's a big saving 
in QL memory too - all four programs now cope with larger, 
more professional applications! 

Version Two software is now supplied with every new QL. 
Existing QLUB members - see back page. 


QL-Quill 

QL Quill makes it easy to type in, 
correct and store your letters, 
memos and reports. 

No training is needed - a 
beginner can be using QL Quill 
for word-processing within 
minutes! 

QL Quill has the facilities of 
professional word processing 
packages: including word wrap, 
search and replace, justification, 
page headers and footers. 



QL-Abacus 

QL Abacus is a powerful, yet 
easy-to-use spreadsheet. 

The program allows you to 
manipulate the contents of 
whole rows and columns by the 
names you assign them. There's 
no need todepend on confusing 
letters and numbers. 

QL Abacus also incorporates 
a range of functions which let 
you carry out rapid 'what if' 
analyses on your data. 



QL-Easel 

QL Easel allows you to create 
graphs, bar charts and pie charts 
-at the touch of a key. 

The program handles any¬ 
thing from lines and shaded 
cu rves to overlappi ng or stacked 
bars. 

QL Easel designs and scales 
automatically or under your 
control. Text can be added and 
altered as simply as data. 



QL-Archive 

QL Archive is a sophisticated, 
powerful database program. 

It includes a screen editor 
which allows you to design your 
own screen and format your 
reports, and a procedure editor 
which lets you tailor QL Archive 
to your own requirements. 

QL Archive is ideal for all 
database uses, yet it's powerful 
enough to be used by many 
software houses to generate 
specific database applications. 



Non-members of QLUB can purchase new versions of the 
above software for £15 per title, or £50 for all four programs. 
Phone (0276) 686100 for details. 



Coming soon- 
QL-Entrepreneur, 

QL- Project Planner, 
QL-Decision A/laker! 

Three new QL business programs - with a difference! 

QL Entrepreneur, QL Project Planner and QL Decisii 
Maker train you to apply new and exciting management skill: 
through original and powerful means! 

An interactive teaching program gives you a thorough ar 
enjoyable understanding of each subject - backed by a te: 
book and 'self-test'facilities-and an applications program hel 
you to use your new expertise for specific problems ai 
projects. 

All three titles will increase your understanding and extei 
your control - making involved subjects easy, stimulating ai 
useful! 


























I; 

2 Dt: '?r, P lor • 

3 Appt Architect 
U Appt Ad Agency 


; Select Plant 
8 flklg Ceepoign 

|9 p ’ ann • nQ r pc :• 
18 P ont :%• 

III Bu i i d ' - >r 

12 Bu : v / -- 

13 Buiidinj Approv 


QL* Decision Maker 


QL* Project Planner 


»L- Entrepreneur 
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Softwwc by 

Triptych Publishing Ltd 


Soflw«v by 

Triptych Publishing Ltd 

■Entrepreneur 

intrepreneur is an essential 
ram for anyone preparing 
art a new business - what- 
it may be! 

uses a 'question and 
/ef format to help you build 
>rkable business plan. 

Vith the input you give, it 
<s out the break-even point 
he business; the first 18 
iths' cash flow, the type of 
ice needed; the year end 
nee Sheet and Profit and 
accounts... and more! 

)L Entrepreneur buildsyour 
and techniques. 

:'s flexible too, so that you 
ask complex 'what if 
itions at any stage! 

The program comes with a 
i, blank Microdrive cart- 


ScrfhMK by 

Triptych Publishing lid 

ridge and a comprehensive A5 
manual. 

QL* Project Planner 

QL Project Planner will produce 
plans you can understand, 
monitor and more easily 
achieve. 

First, you break the project 
down into its individual activ¬ 
ities, telling QL Project Planner 
how long each takes and which 
are inter-dependent. 

When you decide on a start¬ 
ing time/date QL Project Plan¬ 
ner will tell you when each 
activity must start and finish and 
when the project will be com¬ 
pleted. 

Each activity is divided into 
its critically important stages - 
those which can safely be 
moved around without altering 


the time taken by the project 
and those where movement 
will affect the completion dead¬ 
line. 

Whether or not you've used 
project planningsystems before, 
you'll be amazed at the differ¬ 
ence QL Project Planner can 
make. 

The program comes with a 
third, blank Microdrive cart¬ 
ridge and a comprehensive A5 
manual. 

QL-Decision Maker 

Whether you're thinking of 
buying a house, or taking on a 
new business contract, QL Deci¬ 
sion Maker makes the choices 
clearer! 

It lets you look at the possib¬ 
ilities - and their implications - 
through a decision tree. 


Once you've set out the deci¬ 
sions and their probable costs or 
results, QL Decision Maker 
shows the outcomes which 
would occur from each partic¬ 
ular route. 

You can see how much 
money a decision could make 
for you... or cost you. Complex 
'what if' questions are dealt with 
swiftly and graphically. 

You can depend on the QL to 
highlight the best possible 
route! 

QL Decision Maker comes 
with a third, blank Microdrive 
cartridge and a comprehensive 
A5 manual. 

All three programs are avail¬ 
able from Sinclair stockists, 
price £39.95 each, or Sinclair 
Research. Tel: (0276) 686100. 


sindan - 



































































Now, buy a QL and 
you're a member of 

the QLUB-free! 



QLUB is the special Users Bureau for 
Sinclair QL owners. 

Already, there are well over 10,000 
QLUB members . . . enjoying a whole 
range of information and advisory ser¬ 
vices. 

Until now, joining QLUB cost £35 per 
year. From March 4, every new QL 


owner can become a member - free of 
charge! 

With your new QL, you’ll find a post¬ 
paid form. Complete and mail it, and you’ll 
soon be a member of the fastest growing 
computer club in the country. 

And you’ll enjoy all the helpful services 
listed here! 


What QLUB membership offers you 


Regular newsletters 
delivered to your door 


One of the most important 
QLUB benefits is the special 
news magazine, appearing six 


times a year. The magazine pro¬ 
vides a forum for QL owners to 
exchange views and keep in 


touch with all the latest develop¬ 
ments. 

Each issue is packed with 
updates on QL hardware and 
software, tips on applying the 
four QL programs, and news of 
how other people are using the 
QL. 


Special 

discounts 

QLUB members also receiv 
range of special discounts, v\ 
savings of at least 20% on sel 
ted software products. 

There are also special si 
scription rates for Perso 
Computer News and QL Us 

Free Helplin 
service frorr 
Psion 

All QLUB members are entit 
to 12 months special assistar 
from Psion. 

They're at the end of the t( 
phone to answer any questk 
on using the QL Abac 
Archive, Easel and Quill p 
grams supplied with the co 
puter. 

Help is also available on i 
aspect of using Sinclair Sup 
BAS IC, Qdos, or I i n ki ng you r 
with major peripherals. 

Psion will normally ansv 
any queries within 48 hours. 

QL program updates are 
longer available free to QL 
members. They will be s 
separately. 

Good news ft 
existing QLJUE 
members too 

As one of the first member? 
QLUB, you should already h< 
received one free update 
each of the four QL program 
and a letter with your n 
membership details. 

If for any reason you have 
you should ring (0276) 686T 

You're a QL 
owner; but not 
QLUB membei 

Then joining QLUB is easy a 
free! Ring (0276) 686100 for 
details. You can be a full QL 
member within a few days. 



Where to find the QL 


The Sinclair QL is available at selected branches of Dixons, WH Smith, John Lewis Partnership, 

Currys, Greens in Debenhams and Ultimate, and larger branches of Boots, John Menzies and Sinclair Research Ltd 
specialist computer stores nationwide. Camberley, Surrey, GU15 3BI 

sirrczlair* , QL, QLUB, Qdos, and SuperBASIC, are Trade Marks of Sinclair Research Ltd. Quill, Easel, Archive and Tel: Camberley (0276) 6861( 


Abacus are Trade Marks of Psion Ltd. 


















Compromise” - with the Sprint 1 
from the World’s leaders in 


NOW! Exsiock 

delivery through most 
Major Dealers 






mi 


Qume (UK) Limited, 

water Close, Reading, Berkshire RG31JT. 
Reading (0734) 584646. Telex: 849706 

A British Company of ITT 


I speed for business and 
ifessional use, 

Engineered by Qume for superb 
print quality and reliability for 
years of every day use 

- and the price is right 

Other important features - 

1. Interface compatibility with 
most popular desktop computers 

1. e. Serial, Centronics Parallel 
or Qume Sprint 3 

2. Compact design - user friendly 


3. The widest range of easily 
interchangeable typefaces in 
the industry 

4. Uses Qume standard 
Printwheelsand Ribbons the 
most accessible range available 

Accessories include - 

Optional Forms Tractor and Letter 
Guide 

Backed by Qume’s proven 
World-Wide Sales and Service 
organisation 


| 

























9 Places to get 


Most people want straight answers to 
straight questions - in short jargon-free helpful 
advice from experts. 

When considering a business micro 
system, we at SBC understand that you don’t 
want to be overwhelmed with a confusing 
plethora of product whether that be hardware, 
software or peripherals. 

So we cherry pick 


We cherry pick dealers and we cherry 
pick product offering a range of brand leaders 
(just a few are shown above). 

SBC is a growing network of 
professional independent dealers individually 
vetted against stringent criteria, with the 
backing of a multi-million pound 
public company. 

So why not check us out? Give your 
nearest dealer a ring or complete the coupon now 


IBM is the registered trade mark of International Business Machines. Apricot is the registered trademark of ACT. (U.K) Ltd 
















i right answers. 


mouth 

Dudley 

London Wl 

Lancaster 

Cardiff 

ntax 

Central 

Pilot 

Mipac 

Unique 

.mess 

Computers 

Software 

Services 

Solutions 

puters 

Ltd. 


Ltd. 

i House. 





ada Way 

35 Churchill Precinct 




louttv 

Dudley. West Midlands 

32 Rath bone Place. 

63 King St. 

17-21 Castle St. 

PL1 1 LB 

DY2 7BL 

London W1P 1 AD 

Lancaster 

Cardiff CF1 2BT 

2 ) 23190 

Tel: (0384) 238169 

TelOl 636-2666 

Tel: (0524) 62033 

Tel: (0222) 390714 

ventry 

Hull 

Herts. 

Oxford 


lelphi 

SBC 

Spectrum 

Oxford 

DEALERS 

siness 

(Humberside) 

Business 

Data 

i puters 

Ltd 

ty Street 
entry. 

Ltd 

Centre 

Systems 

For more information 
contact Nick Ray or 

56/58 An la by Road. 


29 Pound Way. 

Andrew Doxsey at SBC 
Hitchin 

Midlands 

Hull Humberside 

Hunting Gate. 

Cowley Centre. 

(0462) 37171 

i 1FJ 

HU1 2PA 

Hitchin. Herts SG4 OTJ 

Oxford 0X4 3 XX 

) 3 )553944 

Tel: (0482) 24346 

Tel: (0462) 37171 

Tel: (0865)717720 


« inted Dealer 

IBM Appointed Dealer 

IBM Appointed Dealer 

IBM Appointed Dealer 



^TANT:- ONLY THOSE DEALERS MARKED CAN OFFER IBM PRODUCTS. 


Please clip this coupon and send to:(No stamp required) 

FREEPOST SBC, HITCHIN, HERTS, SGA OYA 

Name. 

Position. 

Co. Name. 

Address. 


Tel. 

SPECTRUM BUSINESS CENTRES 

(A division of Spectrum PLC) 

Hunting Gate. Hitchin. Hertfordshire SG4 OTJ 
Tel: Hitchin (0462) 37171 PCW 

































T me chip, of course, is 
the 8088 as used in the 
IBM^VC. The operating 
system is customised to 
MS '-DOS compatibility. 
The user memory is 256K 
RAM, that’s four times as 
much as big brother. The 
floppy disc storage is 720 
Kbytes, that’s more than 

the registered Trade Mark of International Business Ma 


double the basic PC. We’ve 
only got two expansion slots, 
but there again we use them 
for expansion and don’t need 
to tie them up with basics 
such as colour graphics or 
printer ports. 

We are disc compatible 
to Lotus 1-2-3 and most 
other popular business 

es The BBC MICR() is designed, produced and distributed by Aeon 


software. And hardware 
compatible, accepting autc 
dial/auto-answer internail) 
housed modems, networki 
and memory expansion 
cards, plotters and just abc 
any board level product 
developed for the IBM*PC 
And at under £1200, 
including VAT and a suite o: 

Computers Limited. The (iraduate is manufactured by Torch (A 








ON XCHANGE business 
tware to get you started, 
re less than half the price. 

Isn’t it a shame we’re 
y available to BBC Model 
dicro owners. 

Torch Computers, 
licated to the BBC Micro 
nore ways than one. 


For the name of your local Torch Graduate 
dealer complete the reader enquiry card or 
ring (0223) 841000. 

Torch Computers Ltd., Abberley House, 

Great Shelford, Cambridge CB2 5LQ. 

Torch Graduate 

TORCH 

COMPUTERS 


Technical Specification • 8088 16-bit CPU 
(5Mhz) • 256K RAM • MS™-DOS 
operating system customised to IBM PC 
compatibility • Twin double sided, 5 l A" 
floppy disc drives (each 360K formatted) 

• 2 IBN/ft^C compatible expansion slots 

• Free PSION XCHANGE software 
^Abacus, Easel, Archive, Quill) • Software 
compatibility allows Lotus 1-2-3 and 
popular IBM PC business programs to run 
without modification, subject to constraints 
of BBC keyboard and display • Acorn Disc 
interface is not required • Keyboard, text 
and graphics by BBC Model B Micro. 


ence from Data Technologies Ltd 

















RHONE POULENC 


of high density five and a quarter inch and mi< 
floppy discs?" We feel one can answer: 
"Only one outside Japan - RPS". As the speck 
computer media division of Rhone-Poul 
(one of Europe's largest chemical < 
■ A pharmaceutical groups) RPS is alreaa 
% W world leader in coating technology c 
makes the most reliable discs, co/npt 
tapes and disc packs on the market. 


- " Lots of people are talking about RPS these days." 

U J " Why - there are 100 other brands of floppy discs 

to choose from." 

"Yes - but how many companies are actual 
^ manufacturers and how many totally control 
\ V _ ) the production of their discs - from the base 
film to the crucial magnetic coating?" i 
* Only a handful." 

How many have the technology to produce the new generation 











IAT IS FOREVER 




C**rsBS* 




with its acquisition of Brown Disc, 
ica's number one producer of 
density floppies , RPS offers 
ost complete range , 

dvanced storage 
ucts anywhere. 


RPS is committed to staying at the 
^ > forefront of the computer 

mec//a business. That 
means you'll still be hearing 
about RPS long after most of the 
other 100 have disappeared. 


Rhone-Poulenc Systems - High Street Houghton Regis , 
Bedfordshire, LU55QL - Tel.. Dunstable 0582 605551 


e professional computer memory. 


A DIVISION OF THE RHONE-POULENC GROUP 








































fnamail 

.peripheralsJ 



Speech Computer 


FEATURES 

• Instant conversion of typed ASCII text 

into speech 

• Number pronouncing facility including £, $ 

and arithmetic 

• Adjustable speed of speech 

• Unlimited vocabulary 

• Four inflexion levels 

• Variable delay time between spoken phrases 

• Selectable between phoneme mode/direct text to 

speech mode 


SPECIFICATIONS 


Dealer enquiries welcome 
OEM enquiries invited 


CPU 

Z80 

ROM 

8K 

RAM 

2K 

Speech chip 

SC01A 

Interfaces 

Centronics, Serial RS232 or 423 

Baud rate 

Selectable from 50 to 9600 

Audio output 

500 m W 

Output impedance 

8 ohm 

Power requirements 220 V, 240 VAC, 50/60 HZ 
Power consumption 20 VA 

Dimensions 

282(L) X 95(H) X 230 (W) mr 

Weight 

2 kg 


Manufactured by: 

Cambridge Microcomputer Centre 
153-54 East Road, Cambridge CB1 1DD 
Tel: (0223) 355404 Telex: 817445 


REAL VALUE FOR MONEY! 

- Retailing at US $200.00 

- Generous dealer discount for 
quantity order. 


Cambridge 

/Wicrocompi 

Centre 


THE PIONEER BRITISH SPEECH COMPUTER i 























GET THEM 

TOGETHER 


rOTAL INTEGRATION 


Vould you like to have your financial 
orecasts and your word processing 
produced by one simple and easy to learn 
omputer package? 

Vord Result and Calc Result can get them 
ogether for you. 


Why not send this coupon in TOD A V and find 
out what else these programs have to offer? 

Please rush me details of 
WORD RESULT / CALC RESULT 


COMPANY 

POSITION 

ADDRESS 


Send to: HANDIC SOFTWARE LIMITED 
5, Albert Road, Crowthorne, Berkshire RG11 7LT. 
Teh (0344)778800_ ^ _| 


VORD RESULT does everything you would 
?xpect of a word processor — such as letters, 
nemos, updates, mail merge (i.e. combining your 
nailing list with standard letters) — PLUS it 
;upports eight European languages with built in 
hyphenation (great for international 
businessmen, language schools, etc.). Word 
Result will automatically save information 
vhenever you stop typing — to guard against 
jnexpected power cuts etc. 

IALC RESULT is a financial spread sheet which 
:omprises 32 full pages with 64 columns by 254 
ines which can be consolidated with ease. Pie 
and bar charts are displayed on screen and can 
ten be saved and printed. All formulas are 
ocked automatically. Financial forecasts have 
lever been simpler! 

TOTAL INTEGRATION Word Result and Calc 
Result have been created for the IBM and 
zompatibles with true integration — giving you the 
feedom to use each program either separately 
or together. 



handic 


TOGETHER Word Result and Calc Result 
:an help your busy office take the strain. 

Why not send the coupon in 
TODAY and find out what else 
these programs have to offer ? 


























The search is oven 


At last, the only complete, BABT 
approved communication’s package 
for IBMTC, XT, AT and 
compatible micros. The Missing 
Link’ is an internal modem which 

comes complete 
with a menu 
driven software 
package allow¬ 
ing auto-dial/ 




jfor use 
[ion systems 
munications 
ie conditions 
is for use. 


auto-answer 
access to 
private and 


public VIEWDATA and DATEL 
services such as PRESTEL', 


TELECOM GOLD*, PSS, ONE TO 
ONE and many more. 

The British designed % size card 
plugs into any of the expansion slots 
and offers CCITT V.21 300300 and 
V.23 1 20(Y75, 75/1200 full duplex 
with selectable error detection and 
correction protocols. 

The Missing Link is available from 



For further information contact 

Jaguar Communications (0727 32983), PC Communications Ltd., 
Interface (0256 461 191), K.P.G. Hard¬ 
ware (01 995 3573), 


First Computer 
(01 499 3046), and 
IBM Dealers at a 
price of £499+ VAT. 



Business and Technology Centre 
Bessemer Drive, 
Stevenage, Herts. 

SGI 2DX. 

Tel: Stevenage (0438) 

316561. Telex 825824 


IBM is a registered trademark of International Business Machines. 

Prestel and Telecom Gold are trademarks of British Telecommunications. 


Communications 


















HI-TECH DESKS AT 
OWN TO EARTH PRICES. 



From £100, the Apollo business desk range 
uit anyone who has a computer system, 

1 to the ground. 

They have sturdy steel underframes with 
h resistance surfaces. The top shelf has suf- 
t room for both monitor and printer, while 
>wer desk top area will accommodate your 
>uter, hard or floppy disc drive and software. 
And they all come with lockable castors 
nay be fitted with a lower left or right handed 
drawer for extra storage. 

Generous government and education 
unts are available. 

To get full details of our entire Apollo range 
he address of your nearest stockists, contact 
1 01-701 8668 or by posting the coupon to: 
Supplies Ltd., 158 Camberwell Road, 
on SE5 OEE. Opening hours: 9.00-5.30pm, 
iay-Friday. 


To: Opus Supplies Ltd., 158 Camberwell Road, 
London SE5 OEE. 

Please send details and brochure of Apt >llo 
business desk range□ (Please tick) 
or please send me the address of your nearest 
stockists □ (Please tick). 

Name_ 


Address 



>E NOTE FROM 1ST APRIL OCR ADDRESS WILL BE: 55 ORMSIDE WAY, HOLMTHORPE INDCSTRIAL ESTATE, REDIIILL, SCRREY. TELEPHONE: Rl DHI1 1 65080. 













The best name for 
micros - now in a 
high street near you. 

If you’re buying a micro you need 
someone who can cut through the 
confusing mass of information and give 
you some authoritative advice, on a 
system that best meets your needs. The 
best place to get that advice is Laskys- 
the Data Base where we sell micro 


hardware and software at bargain price 

We have one of the broadest 
Hardware ranges anywhere in the U.l 
including the following top brand name 
Acorn, Atari, Apple, Brother, Cumana, 
JVC, Microvitec, Sinclair and Sony, 
name a few 

We also have an impressive range ■ 
Software packages for Games, Educatic 
and Business use. And, of course, we ak 
supply monitors, disk drives, printers, 
modems, and all the peripherals 


All credit offers subject to acceptance by Laskys credit brokers. Ask for written details. Typical APR 33.7% subject to status. Prices correct at time of going to press and include VAT at 15% but may 
subject to variation. All offers subject to availability. * Two year guarantee on parts and labour. Hi-Fi and television. For VCRs, portable equipment, video cameras, computers and peripherals, one y< 

Hi-Fi and micro sundries 6 months. Optional 5 year guarantee. These are in addition to your statutory rights. 

















you’re ever likely to need. 

We also make a point of encouraging 
/ou to test our micros before you buy, 
ifter first of all discussing your require- 
nents with our sales staff. Then we can 
recommend the right package to suit 
/our own particular needs. 

The story doesn’t end when you've 
nade your purchase. Our guarantees 
md after sales services then come into 
day. We give a 1 year guarantee on most 
terns and a 2 year guarantee on many 


others. An optional 5 year guarantee is 
available, should you require it. Then, of 
course there's Servicepomt, which is a 
unique repair and back-up service to 
put things right should they go wrong. 

But don’t just take our word for it. 
Take our advice and have a word with 
our knowledgeable and enthusiastic staff. 

There's a R, word of advice 
Laskys Data about micros. 

MIKSV 


CENTRAL LONDON STORES: 13/15 BRENT CROSS SHOPPING CENTRE 18/19 EALING BROADWAY CENTRE. 42 TOTTENHAM COURT ROAD. 257 TOTTENHAM COURT ROAi OUTSIDE LONDON: ABERDEEN 
3EXLEYHEATH, BIRMINGHAM. BRIGHTON. BRISTOL. BROMLEY. CAMBRIDGE. CARDIFF CHATHAM. CHELTENHAM. CHESTER. COLCHESTER, COVENTRY CRAWLEY CROYDON. EDINBURGH. ENFIELD 
OCETER, GLASGOW, GLOUCESTER. GUILDFORD. HARLOW KINGSTON LEEDS, LEICESTER LEWISHAM LIVERPOOL. LUTON MAIDSTONE, MANCHESTER, NEWCASTLE, NORTHAMPTON, NOTTINGHAM 
OXFORD, PETERBOROUGH, PLYMOUTH, PRESTON, READING, RICHMOND. ROMFORD, SHEFFIELD, SLOUGH, SOUTHAMPTON, SOUTHEND. WATFORD. WOLVERHAMPTON, YORK. 
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for the ZXSpectrum 

Hisoft is pleased to announce a new compiler for this popular 
and effective systems programming language. Not a tiny-C but 
an extensive, easy-to-use implementation of the language. 
Allows direct execution of compiled statements. Supplied with 
function library. Available direct from Hisoft for £25, or write 
for further details. 

All prices, UK delivered, relate to 48K ZX Spectrum versions. 
Our software is available for many other Z80 machines eg. 
Amstrad CPC 464, MSX, Memotech, SHARP MZ700, New - 
Brain, CP/M etc. Please write for details. 



A powerful disassembler/debugger for your QL 

MONQL - the latest program development tool from Hisoft. 
MONQL - a versatile and easy-to-use disassembler and debugger 
for your Sinclair QL computer. 

MONQL - debug your programs, discover the secrets of the QL’s 
operating system. 

MONQL - just look at all these features: 

- front panel display showing registers, memory and 
disassembly. 

- modify memory and registers. 

- search for bytes, words, strings or even mnemonics! 

- intelligent copy of memory contents. 

- full disassembly to screen, printer or microdrive. 

- single step your programs, ROM or RAM 

- set/reset dynamic breakpoints and much, much more. 
MONQL - supplied on microdrive cartridge with an extensive 

manual 

MONQL - written by Andrew Pennell, MONQL is a must if you 
want to ge the most out of your QL. 


MONQL — ONLY £19.95 inclusive 

Export and dealer enquiries please write to us: 





NOW YOU GAN HAVE YOUR IBM 
AND KEEP YOUR APPLE IV 



A Piece of Cake 

Finally! A disk to disk transfer from Apple to IBM and back again. Impossible! Not with APPLE-TURNOVER. An 
extraordinary new PC Board from the innovators in microcomputer products at VERTEX SYSTEMS. No modems! No 
serial links! But a truely compatible way to quickly copy any file back and forth, from IBM to Apple-from 
Apple to IBM in just seconds! An APPLE-TURNOVER in your IBM PC ;PCXT ^ or PC Compatible allows direct 
reading, writing, and formatting of APPLEDOS 3.3 and Apple CP/M disks. 

The Minimums 

All you need to free yourself of the Apple/IBM dilemma is a PC,PCXT or Compatible with 128K of memory and 
two disk drives. One of those drives can be a hard disk! DOS 2.0 or later is required for full wild cards! 
One thing though..APPLE-TURNOVER will not work properely with TEAC disk drives. It will not support copy¬ 
protected disks. 

In The Box 

Include with your purchase of the half-sized APPLE-TURNOVER board you get an additional cable to connect it 
to your regular disk controller card. An APPLE-TURNOVER Software program disk(unprotected) which contains 
four main files: 

APFORMAT for formatting a blank disk, APREAD to copy a file from Apple disks to DOS disks, APWRITE to 
copy a file from disks to pre-formatted Apple disks and APSIFT a text file modification utility. 

One To Go...Please! 

What are you waiting for! Say goodbye to the past. Say hello to APPLE-TURNOVER . Your high performance 
alternative to complicated serial links and modem madness! Set yourself free in business and in the home 
with the fastest and simplest way to copy Apple/IBM information ever developed. APPLE-TURNOVER is your key 
to unlocking the Tower of Apple Babel! £279.50 


UNITED DISK/MEMORIES LTD 


Stanhope House-J 

Fairbridge Road 
London N19 3HP 


01-281243S 


86PCW 



































Write programs to unlock the multitasking power of your QL! 

Use Metacomco ' s much acclaimed Development Kits to create the soft¬ 
ware for your QL: Use Assembler for its speed , and for access to the QL's 
many features; use BCPL for systems programming; writing games , 
utilities , and applications packages; use LISP for manipulating data 

structures , and for exploring the world of artificial intelligence. 


BCPL 


ASSEMBLER £39.95 'W 

> Standard Motorola 68000 
mnemonics. 

> English error messages. 

> Produces code which can be 
EXECed, and run as a 
concurrent job. 

> External references allow linkage 
to high level languages. 

> Integral linker allows assembler 
programs to be linked together. 

> Macro expansions. 

> Position independent, absolute 
or relocatable code can be produced 

> Conditional assembly. 

> Large range of directives. 

> Fully formatted listings. 

> 30 character variable names and 
32-bit values. 

^LiMCED! 
£39.95 


£59.95 ,NC ” 


+ P&P 


> True compiler. 

> Multiple BCPL programs can run 
concurrently. 

> Full runtime library includes 
interfaces to QDOS graphics, file 
operations, window handling, etc. 

> Exception handling provides 
diagnostics for debugging. 

> Link loader allows linkage of 
separately compiled segments. 

> Assembler and BCPL modules 
can be linked together. 

> 32-bit variables use the full QL 
address space. 


Each language is supplied as a 
complete Development Kit 
which includes the software 
(on a Microdrive Cartridge), 

r l_ Metacomco's popular full 

screen editor, and user 
manual. 


NAME 


I 


The Metacomco Development Kits 
are available from HMV, Menzies 
and many other leading retailers, or 
direct from Metacomco. 

nUfCGRCO I 

26 Portland Square, Bristol BS2 8RZ. 
Tel: Bristol (0272)428781 


ADDRESS 


POSTCODE 


•Existing registered users can obtain an upgrade. 
Contact Metacomco for details. 

QL & QDOS are the trade names of Sinclair Research Ltd 


TEL. NO. 


SIGNATURE 


USP 


£59.95 ' Km 


+ P&P 


> Full support of QL features 
including window graphics, and 
screen handling. 

> Compatible with Acornsoft Lisp 
for the BBC micro. 

> Interpreter. 

> Turtle graphics. 

> Structure editor allows alteration 
of data structures. 

> Prettyprinter displays programs 
in structured format. 

> Tracer to aid in debugging. 

> Garbage collector automatically 
recovers spare memory space. 

> 28-bit integers and 250-character 
names. 

Phone today, or post this coupon 
to- Metacomco, 26 Portland Square, 
Bristol BS2 8RZ. 

Please send me: 

The Assembler 

Development Kit at £39.95_ 

The BCPL 

Development Kit at £59.95_ 

The LISP 

Development Kit at £59.95_ 

I enclose a cheque for £ 


debit my ACCESS/VISA Account No. 


Card expiry date:. 


Price includes VAT, postage and packing UK mainland only. Delivery allow up to 28 days 


PCW6 I 


PCW87 





















































THE NEW SHARP MZ5600. 


Set the new Sharp MZ 5600 alongside any of 
its competitors and, for performance, you'll find 
there's no contest. 

The MZ5600 has the flexibility to grow, as 
your needs grow. Advanced features for software, 
including a multi-window function, giving up to 


four different sets of information on-screen simi 
taneously. High resolution graphics capability 
Optional 'mouse'device for applications of a 
graphical, drawing or menu-driven nature. 

True 16-bit 8086 (8MHz), allowing large capacit 
high speed processing. 

































1 MAKES THE COMPETITION LOOK POSITIVELY UNTOGETHER. 


What's more, the MZ 5600 is compatible with 
:ually all standard business software. And 
nes with free 12 months' on-site maintenance. 

The new MZ5600 series. An outstanding 
■former. 

From Sharp. 


Sharp Electronics (UK) Ltd, Business Equipment Division, 
Sharp House, Thorp Road, Newton Heath, 

Manchester M10 9BE. Telephone: 061-205 2333. 

Please tick as appropriate for further details: 

□ Computers □ Electronic Typewriters □ Copiers 

□ Facsimiles □ Calculators 


sharp 

INTEGRATED BUSINESS SYSTEMS 


Sharp Electronics (UK) Ltd. Sharp 


Nevlvton Heath, Manchester M10 9B E. Tel: 061-205 2333. 


House, Thorp Road. 


Name:_ 

Company 

Position:- 

Address:- 


No:. 



_ PCW/5600/2. j 




















CHESTER COMPUTER SCHOOL, BRITAIN’S PREMIER COMPUTING SCHOOL 
-presents- 

The Practical Computer 
Program Series ipc p s i 

MODULE No. 1 A RELATIONAL DATABASE LETTERPROCESSOR 



Designed, produced and maintained by the School's own Software Factory 

^ It you have ever wanted urgently a file on your desk of all your 
correspondence on a certain subject, product, account, client or supplier, 
and haven't been able to get it, then look no further because here 

'^Integratedtetex tedldtesALL YOUR 

give you instant access 1 * 1 

to your subsidiaries. 

% Each licence holder 
receives a unique 
12 month guarantee 
which includes:- 


FILING AT 
YOUR 
FINGER 
TIPS. 


- Training 

- Modification Rights 

- Expansion Modules 

- Help line to the programs 


^ Direct from the School s Software Factory, 
probably the most powerful and useful program 
on a microcomputer today - yet simple to learn 
and use, just let it grow and GROW and GROW! 

^ CAPACITY: Limited only by your 
hardware. This is a big and powerful 
program which will grow with you AND 
your business. 

^ Priority delivery for Apricot, 

Sirius, IBMPC and Televideo. 


^ Full Integration. 

Including 

Text tor the tuture 

eaSYUNK 

CHESTER 




SCHOOL 


Chester Computer School Limited 

7 Stanley Place, Chester, CHI 2LU. Tel: (0244) 318959 















LUTTERWORTH 

SOFTWARE 

THE NUTCRACKER SUITE 

Why use a sledgehammer to crack a nut 9 Most word-processors are 
too powerful, too complex and too expensive. The Nutcracker Suite's 
three programs are really easy to use. You can even print text as you 
enter it. Has word-wrap and paragraph reforming, plus line and 
page editing functions using every key in the most natural v/ay. 
Reads and unscrambles Wordstar files. Saves and prints in 100% 
ASCII format. Special printer control program also included. 
Winner C. T.A. Award Best Business Program 1984 
THE ULTIMATE DIARY 

Event based diary for every professional. Events can be entered 
with a frequency tag (e.g. every two weeks, every three months, 
annually, even every second Tuesday!), and will re-appear in all 
future reports. Reports for today's events, this week's events, this 
month's events. Calendar for any month up to 2083. Simple search 
routine (any field) with wild cards. Up to 5000 separate entries, which 
can easily be amended or deleted. 

MICROFILE 

Powerful flat form database. User can set field lengths and labels for 
any number of separate databases. Up to 16 fields and 32,767 
records. Search or sort on any field. Print format options, allowing 
mail-merge, on both automatic and inspection basis. Superbly easy 
to use with all prompts on screen. 

EACH PROGRAM IS ONLY £43 + VAT (£49.45) 

FORMATS: IBM PC DOS/APRICOT MS DOS 
Ask your dealer for a demo, or send cheque to: 

LUTTERWORTH SOFTWARE, 

126 NEW WALK, LEICESTER LEI 7JA (Tel. 0533 550822) 



THOUGHTS & CROSSES 


37 MARKET STREET, HECKMONDWIKE, WEST YORKS 


COMPUTERS 

BBC B (£90 software free) 

BBC B. DFS (vucalc & vufilefree) 
BBC B with Econet 
Spectrum Plus 


£399 

£469 

£444 

£129 


Aoole lie + 2 Disk Dnves A Cont 

£985 

Amstrad (Green Screen) £100 s w free 

£239 

Amstrad (Colour Monitor) £100 s/w free 

£349 

QL 

£349 

Electron 

£129 

PRINTERS 


Canon PW1080A NLQ 

£315 

Canon PW1156ANLQ 

Epson RX80 

£425 

£289 

Fneon RX80 FT 

£299 


Epson FX 100 

£520 

Brother HR5 

£155 

Brother HR15 (Centronics or RS232) 

£375 

Brother FP44 

£235 

Juki 6100 (Centronics) 

Shmwa CPA80 (Centronics) 

£37C 

£215 

Shmwa CP80 

£199 

Shmwa CPA80 RS232 

£238 

Commodore 1520 Pnnter Plotter 

£95 

Commodore MPS801 

£210 

CCP40 

£125 

Alphaoom 32 

£69 

Juki Sheet Feeder 

£248 

Daisystep 2000 

MT80 

C250 

£199 

Juki 2200 Typewriter Pnnter 

£270 

INTERFACES 


Centronics — QL RS232 

£40 

Canon RS232 

£80 

Epson RS232 

£29 

Epson RS232 with 2K Butter 

£65 

Juki RS232 

£80 

Shmwa RS232 ♦ 2K Buffer 

£60 

Kempeton Rom — Sped rum (Centronics) 

£55 

Kempston Tape — Spedrum (Centronics) 

£38 

Teaman Tape — Spedrum (Centronics) 

£35 

Stack RS232 — Commodore 

£30 

Stack Centronics — Commodore 

£20 

T rtapier-Centrones — Commodore 

£45 

IEEE — Epson (Centronics) 

£45 

IEEE — Eoaon 2K (Centromcsl 

_ . £85 

Electron Plus 1 

£80 

Apple He Centrorvcs Card 

£88 

Appla lie RS232 Card 

£88 

MONITORS 


MKTOvttac 1431 

£199 

Microvitec 1431 — Spedrum 

£245 

Mkcrovttec 1451 

£290 

MIcrovtiec 1451 - QL (Med Rea) 

£275 

Mkrovttac 1431 AP Composite 

£235 


Fidelity Monrtor £199 

Microvitec 1451 AP Composite £335 

Philips (Green Screen) 20MHz £78 


Commodore 1702 £210 

Fidelity TV Monitor £210 

Fidelity QL Monitor (Std Res) E199 

Amstrad Modulator £30 


DISK DRIVES 

CUMANA 

Single without PSU 

CSX100 100K 40T 
CSX200 200K SOT 
CSX200D 200K 4QTDS 
CSX400 400K SOT 
Single with PSU 
CS100 100K40T 
CS200 200K SOT 
CS200D 200K 40T DS 
CS400 400K SOT DS 
Twin Drives with PSU 
CD200 2 x 100K 40T 
CD400D 2 * 200K 40TDS 
CD400S 2 * 200K 40 SOT 
CD800S 2 x 400K 40 SOT 
OPUS 

Single without PSU 

5401 100K40T 

5402 200K 40T DS 
5802 400K 40 SOT 
Single with PSU 
540IP100K40T 
5402P 200K 40T DS 
5802P 400K 40 SOT 
Twin Drives with PSU 
540lD2xi00K 40T 
5402D 2 x 2K 40T DS 
58020 2 x 400 40. SOT 

3 100K Disk Drive 
Commodore 1541 
Torch Disk Pack 
Memotech (Single) 

Memotech (Dual) 

6502 2nd Processor 
Z80 2nd processor 


£118 

£155 

£183 

£181 

£149 

£181 

£190 

£208 

£288 

£381 

£339 

£402 


£118 

£155 

£180 

£145 

£183 

£208 

£285 

£349 

£399 

£125 

£210 

£700 

£410 

£800 

£199 

£387 


WABASH and 3M DISKS 

SSSSD40T 10»or £16 

SSDD40T 10 for £1® 

DSD/D40T lOtor £20 

D S D/D SOT 10 tor £26 


DYSAN DISKS 

104 1DSSDD40Tl0»or 
irU/?nrVSD,D40T 10 for 
204 2D D S D D SOT 12 for 

3" Maxell Disks. Single 
3 1 ? Hewlett Packard. Single 


£20 
£29 
£35 
£4.50 
£4 50 


RIBBONS 

Epson MX FX RX80 

Epson MX FX100 

Seikosha GP100 

Seikosha GP80 

Canon PW1080A 

Canon PW1156A 

NEC8023 

MPS801 

Anodex 

Shmwa CP80 

Mannesman Tally MT80 

Qume MS 1 '2/3 

Qume MS4 

Diablo MS 

Diablo Nylon 

Diablo S S 

Juki 6100 SS 

Juki 6100 MS 

Brother Correctable 15 25 

Brother MS 15 25 

Others available please ask 

PRINT WHEELS please ask 


£11 
£11 
£7 
£8 50 
£10 
£6 50 
£6 50 
£3 80 
£4 50 
£3 
£4 


PVC COVERS 


BBC 

Microvitec 14 
Acorn Electron 
Spectrum 
VlC 20 64 
EpeonFXSO 
Epson RXB0 
Canon PW1080A 
Sefkoeha 100 


£3 99 
£4 80 
£2 99 
£1 99 
£2 99 
£4 80 
£4 30 
£4.50 
£375 


Over 40 different covers available Phone for availability 
and price 


LEADS 

BBC to Parallel Pnnter 
BBC to Serial Pnnter 
Memotech Printer Lead 
Dragon to oentrorscs Pnnter 
One to Centronics Printer 
BBC to Single Disk Dnve 
BBC to Dual Disk Dnve 
BBC to Single Power 
BBC to Dual Power 
Amstrad to Parallel Printer 
5-pin to 3 Jacks 
Sinclair 48K Cassette Lead 
RGB Monitor (6-pm DIN) 

THE PLUG Suppreseor & RFI Filter 

COMMODORE 

Music Maker 

Commversa Speach Synth 

Koala'Pad 
rnsm modem UXX) 

Simons basic ROM 


£10 

£10 

£10 


£13 50 
£13 SO 
£13 
£18 


£2 40 
£1 80 
£3 20 
£19 


£28 

£28 

£80 

£125 

£45 


Logo disk 
Wordcratt ROM 


SPECTRUM 

Sinclair Microdrive \ pi..,. c vv 
♦ Sinclair Interlace i / p ^FreeSW 

Ught Pen DKTronics 
Keyboard + £25 software DKTromcs 
Saga Emperor keyboard 
Pnsm BTX 500 Modem 
Rotromcs Wafadnve 
Vox Box 

Micro Drive Cartridges 4 for 
Wafa Drive Cartridges 64K 
Datel Light Writer 


£18 

£45 

£50 
£69 
£125 
£33 
£7.95 
£3.25 
£18 00 


JOYSTICKS & INTERFACES 

Electron Joystick ♦ Interface 
Quick shot II 
Sure Shot 

State BBC Dragon, Spectrum 

Commodore or Commodore 16 
Vulcan pair for BBC 
Kempston 5000 
Cambridge Jovslick ♦ Interface A Prooram 
Kemston Interface 
DKTromcs Programmable 
DKTromcs Dual Port 
First Byte Interface for Electron 



£28 

£11 

£15 


£11 

£22 

£12 


£19 


BBC ROMS & UTILITIES 

The Key (Disk) Clares 
Replica ll (Disk) Clares 
Replica II (3“ Disk) Clares 
Grafkey (Tape) Claree 
Grafdiak (Disk) Clares 
Beta Base (Disk) Clares 
Beta Base (3 disk) Clares 
Wordwise Plus 

Disk Doctor (Rom) Comp Con 
Gremlin (Rom) Comp Con 
Caretaker (Rom) Comp Con 
BCPL 

Acorn Speech (Rom) 

View 


£11 50 
£10 50 
£13 

£8 

£11 50 


CASSETTE RECORDERS 

Commodore C2N 
Ferguson 

Pye * 


£40 


SOFTWARE TITLES 

Spectrum Commodore Amstrad Electron BBC 
Memotech and VIC 20 

Send for Sat 

Access or VISA available 


Tel: (0924) 402337 for General Enquiries. 

ALL PRICES INCLUDE VAT + CARRIAGE 


Tel: (0924) 409753 for Credit Card Orders only. 

Open 9-5pm Mon-Sat EXPORT ORDERS WELCOME 
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Guy Kewney gets to thp bottom ofthe Acorn upheaval, 

rumours ofthp PCjp in Britain, anc[ thp Wsslp between Apple 

ancLApricot in tjvs month's round-up ofpews and_ views. 



Jumping the gun 

Panic warnings that IBM was 
planning a huge 
announcement of a new 
micro turned out to be 
misguided when the 
company released details of 
its biggest range of 
commercial mainframes, 
code-named Sierra, instead. 

But no one is laughing 
about the idea of seeing the 
PC displaced in the 
company's affections any 
more. The PC Two is 
becoming a stronger and 
stronger series of leaks, and it 
could easily happen (in the 
States, at least) before the 
third quarter. What looks 
more likely to happen here in 
the UK is that the Junior may 
be announced. 

The arguments against it. 


say my sources, are that it 
isn't profitable to build at the 
price ($800 or so) that it needs 
to be cut to, to sell. From what 
little I know about IBM's 
production line technology, it 
would be profitable at $600 
and worth making at $500, so 
I don't buy that theory. 

But the other argument 
against the Junior (UK) is that 
the Two will make it obsolete. 
It would do that if the Two 
used a substantially bigger 
chip, either the 80186, or even 
the 80286, as in the PC/AT. 
And my sources suggest that 
either or both these chips are 
indeed the ones that form the 
heart of the next range of IBM 
micros. The fact that IBM has 
launched the JX computer in 
Japan, with the forecast 3V2in 
Sony disk instead of current 
5V4in technology, leads many 
to believe that this is the way 
the future goes. Rumours of 
big changes in orders to disk 
drive makers suggest the 
same thing. 


My own money is on an 
80186 family, since the 80286 
is still not available in very 
high volumes or at very low 
prices. But, if IBM waits until 
after October, that may 
become irrelevant. 

New fruit 
sweeps clean 

Apple's cut of the price of the 
lie to just over £400 — if you 
are a school — is welcome, 
and none too soon. Most 
people have seen this as an 
attempt to steal the market 
from Acorn, which is going 
through a few problems. 

Apple publicised its schools 
program (Our Kids Can't Wait) 
as being a move to step in 
where the Government has 
drawn back. Unlike the 
Government's schools 
programme, Apple's doesn't 
stop after you buy a single 
machine. And the 
Government's program is 
now over, with the 
triumphant rubbish 
announcement that there are 
something like one computer 
to 600 pupils. 

Look deeper into the 
significance of this 
announcement and you will 
see that Acorn is not the 
target. 

A highly successful British 
computer company, Apricot, 
has just launched itself in the 
States, with a cheeky two- 
page advertisement in 
newspapers like the Wall 
Street Journal. It shows an 
apricot next to an apple (the 
fruit, not the computer) and as 
the story unfolds, the apricot 
gets juicier, and the apple 
drier. 

Apple sees the battle to 
overthrow IBM as a single 
combat, not a war. It is not 
happy about the way Apricot 
Inc has pinched Apple's 
excellent US retail 
representatives. And word 
has gone out from Cupertino 
to the effect that there are to 
be no little Apricots growing 
in the Apple orchard. The best 
way to stop it is to chop down 
the Apricot tree back home. 
And Apple UK, therefore, has 
been given rather more 
commercial freedom than the 
money-hungry parent 
normally gives subsidiaries. 
One dealer put it to me 


succinctly: 'Whateverthey 
say to you officially, Apple UK 
doesn't have to make a profit 
until ACT is no longer a 
threat.' 

Whether his opinion is 
correct or not is more than I 
can vouch for. But the fact 
that he (and other distributors 
of Apple products) see the 
company's actions in that 
light is revealing. 

And certainly the machine 
now challenging for a place in 
the education market is not 
the old BBC Micro, but the 
new Apricot FI E. It's a useful 
MS-DOS machine, low- 
priced, and was (until the Kids 
Can't Wait campaign) cheaper 
than the Apple II. 

Ideal micro 
appeal 

Attentive readers who leave 
work early may have noticed 
that an expanded version of 
the PCW Benchmarks made 
their TV debut on the Channel 
Four micro program 4 
Computer Buffs, with David 
Tebbut putting the QL, the 
Beeb and the Amstrad 
through the tests. 

But what the TV 
Benchmarks don't do is to 
give some idea of the cost of 
buying the wrong machine. 
Let's assume that, on the 
strength ofthe Benchmarks, 
you buy a BBC Micro because 
ofthe peripherals and 
software available (the crucial 
factor in its victory on TV). 

Then, let's assume you 
discover, too late, that you 
want disks, and that's another 
£150. Or that you just have to 
have a modem, or a mouse 
interface, or you want to do 
something special like play 
with video tape drivers. 

How much does it cost you 
to upgrade your system? 

What I am trying to do is to 
find out what PCW readers 
consider to be the 'standard' 
micro ofthe 1985-86 period. 
Does it have a built-in disk? 
Two screens (one black and 
white)? Built-in Prestel? Multi¬ 
tasking? 

You may recall the 
excitement that was felt when 
the BBC Micro came out, 
running an operating system 
that compared with 
everything else on the 


Notice board 

PCW has three announcements to make this month, so 
take a deep breath and ... 

First up is an opportunity to work on PCW : we're 
looking for someone to oversee TJ's Workshop and 
Program File. A look at both these sections in the 
magazine should give you an idea of what we're after — a 
knowledge of Basic, organisational ability and an 
obsession with accuracy. 

If you're interested in the job write to Graham 
Cunningham, PCW, 62 Oxford Street, London W1, 
enclosing your cv and a brief covering letter outlining 
your areas of interest and expertise. 

Number two is a new publication from the PCW stable. 
If you've been searching for a book which tells you how 
to buy the right computer and how to make the most of it 
once you've bought it, then Business Computing: the 
Survival Guide is worth a look at only £2.95. 

We called on former PCW editor David Tebbutt to 
gather together a group of experts and experienced users 
to explain just what's involved in setting up a successful 
system. The resulting guide is aimed at the professional 
and business person who is considering the purchase of 
a microcomputer system. Ideal for busy people, the book 
can be dipped into as each subject captures your interest. 
Whether you are buying a lapheld machine or a network 
system, a fully integrated package or a word processor, 
Business Computing: the Survival Guide has something 
to offer. 

Start looking in your newsagents in mid April or order 
direct from PCWCi rculation Dept, VNU Business 
Publications, 53-55 Frith Street, London W1. 

Last (and definitely not least) is a drop in our 
subscription rates. For this issue only the rate is down 
from £15 to £13 for one year's subscription. The rate for 
two years has gone down from £25.50 to £21.50, and for 
three years from £39 to £32. And if magazines do become 
subject to VAT, this offer will turn out to have been an 
even better bargain. More details in the ad on page 112. 
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This is the Goupil 3PC, which is the entry system of the 
Goupil range of micros Benchtested in PCW in December 
1983. This leading French micro is now being sold in this 
country by SMT International , which can be contacted 
on (01)7852411. 

The entry system consists of 128k, 8088 processor, 
twin 320k 5 Vtin disk drives and a 640 x 400 resolution 
monitor, and costs £1955. 


)rizon. I'd like to produce a 
milar specification. You'll 
id my electronic mail 
idress at the bottom of the 
>lumn (page 107), and you 
in write to me here at the 
ZW offices if you aren't 
lline— but please, do let me 
ive your thoughts. 

ion challenge 

ACT is really planning to 
jep up with the Macintosh, 
ie of the realities it will have 
> face sooner or later is that it 
n't very good at writing 
astern software. 

So says Andrew Margolis, 
ead of Lion Micro Systems, 
largolis has just completed a 
Dmmunications package for 
1S-DOS micros (it also runs 
n CP/M 8-bit systems) called 
omm, and he recommends, 
ircefully, that you don't use 
le Apricot modem if you use 
n Apricot. The performance 
f the program with the 
iternal modem depends 
ntirely on the quality of the 
CT internal modem driver,' 
largolis states trenchantly 
n the distribution disk. 

The ACT routines are 
xtremely slow and 
umbersome, and do not 
/ork very well at all. In 
articular, the lack of any 
acility for obtaining status of 


the modem itself without 
resorting to a driver call slows 
the program down alarmingly 
while online and in answer 
mode.' 

Lion, says Margolis, 'are 
confident that we could 
improve immensely on this, 
were we to be given access to 
the necessary information 
regarding the hardware 
interface of the modem itself.' 

Thereby hangs the inner 
tale of disaster. It is only 
partly ACT's fault, because 
the approvals procedures of 
the approvals board, BABT, 
are somewhat stringent. 
However, ACT's ability to find 
excuses for the slowness of 
its operating system software 
has failed to impress 
Margolis. 

The facts of the dealings 
between Lion Micro and ACT 
are hidden from me, because 
ACT's press office can't find 
anyone inside ACT who spoke 
to Lion. 

But the theory, as explained 
to Margolis, for ACT's 
inability to provide the 
hardware details won't wash. 

It is quite true that the BABT 
approval is for hardware and 
software combined. And it's 
also true that, if you use a 
system without the approved 
software, it becomes illegal. 
The rationale behind this is 


that your modem might start 
pulsing the line too fast for 
the exchange to keep up, or 
too slow to work at all. Since 
the only one who suffers 
would be you, not the 
exchange, it's hard to see why 
BABT sticks its nose so far in, 
but illegal it jolly well is. 

However, theoretically 
there is nothing to stop ACT 
from providing low-level 
information about the 
hardware, and for other 
people to sign legal 
agreements to say that they 
wouldn't infringe the ACT 
approval. 

So what has really 
happened? Does ACT not 
want to see Lion Micro 
produce a rival to its own 
comms software? Or is it 
simple confusion? As far as I 
can gather from my research, 
the problem comes down to a 
fault, unannounced, on the 
first thousand Dacom 
modems supplied to ACT. It 
was a bug in the firmware, 
and it has been fixed, but in 
order to cope with it (in the 
words of one comms 
software writer), 'ACT slugged 
theirsoftwarealloverthe 
place to slow it down.' 

The result is that anyone 
who tries to drive an early 
modem at full speed will have 
unexplained problems. And if 
they try to use ACT routines, 
which slow things down to 
cope with the problem, they 
will have unacceptable 
delays. 

ACT will, if you send a 
modem back and it has a low 
serial number, replace the 
faulty software without 
charge. 

All of which is fair enough, 
and just one of those things. 

What is not fair enough is 
that ACT insists that: a) there 
are no problems on the 
modem; b) no-one there has 


spoken to anyone from Lion 
House; and c) the company 
will always give out interface 
information if it is asked. 

Someone has to be 
mistaken here. Is it Lion 
Micro, a small company 
which does all its work in a 
couple of offices? Or could it 
be that ACT is no longer a 
fast-moving small company, 
and is getting a little heavy on 
its feet? 

As good as new 

You may have trouble finding 
a buyer for that old Apple 
EuroPlus, or sub-standard 
SuperBrain, or slightly dented 
Osborne, or less than new 
NewBrain, or original Oric, or 
whichever used computer 
you currently want to swap 
for a shiny new Plus 4. 

It isn't because no-one 
wants to buy them — it's that 
you'll have trouble finding a 
buyer. Apart from a strange 
giveaway magazine seen in a 
few newsagents, I don't recall 
seeing anyone who is 
organising second-hand 
computers on a national 
basis. 

But this could all change, if 
plans currently being worked 
on by Fred Brown come to 
fulfilment. Brown was the 
man who was made famous 
in Adam Osborne's book, 
Hypergrowth (which 
described the rise and fall of 
Osborne Computer), by trying 
to save the company. He 
found a cash buyer for all the 
old stock — $16 million worth 
of Osborne 1 machines. 

This talent for moving old 
stock still remains with him in 
his new venture, The Brown 
Book, a trade guide to used 
computer prices. The book 
gives full details of a wide 
variety of computers on the 
market, from pixel count to 



Our old friend, micro pioneer Robin Bradbeer, has at last 
launched his £80 robot. Zero 2, pictured above. 


With its ability to function as a Logo turtle, Bradbeer 
predicts the thing will be useful for, among other things, 
dress-making. 'You just feed in your measurements to a 
program, and the machine will take a standard pattern 
and draw your fitting on a piece of paper.' 

Brad beer's company, Intergalactic Robots, did at one 
stage say it aimed to do for robotics what Sinclair had 
done for computing. It does have one or two very 
interesting little things in the pipeline, but the untold 
story is that it has already done a Sinclair, in one sense at 
least. The machine announced last month was presented 
to Thames TV back in summer, 1984, as a project for 
viewers to the Channel 4 series, 4 Computer Buffs. 
Bradbeer faithfully promised that it would be ready by 
October. It wasn't, and a last-minute panic ensued when 
it was apparent that it wouldn't be ready for the series in 
February, either. 

Hence the development of the Trundle which was 
outlined in last month's issue. 

I await Robin's offer to ship 'within 28 days of 
receiving your order' as proof that he has indeed 
followed faithfully in Sinclair's footsteps. 
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disk capacity, to byte size, to 
the type of chips used in 
memory, plus three prices for 
each computer. It shows the 
recommended retail price, the 
actual 'street' price which 
everyone is really paying, and 
the typical 'used machine in 
good order' price. 

'Right now, there is 
something like $300m worth 
of excess inventory piling up 
in the US,' Brown told me, 
'from people like Eagle, 
Televideo, Commodore, 
Fortune, and a variety of 


others. Everyone built 
machines for this tremendous 
growth pattern, and it's 
stalled. And the reason is that 
people who want the new 
machines can't ''trade up" 
from their old equipment the 
way they can with cars.' 

The book costs a thumping 
$375, but that's a subscription 
for six quarterly issues. 

Brown is trying to find 
someone to produce a UK 
edition which will include 
much of the US information, 
but with a different approach. 


Anyone keen to work on this 
project should contact him on 
(805)687 1140 in Santa 
Barbara, California, or write to 
PO Box 3490, Santa Barbara, 
Ca 93130. 

The small print 

Users of the QL tell me that 
there are new versions of the 
four Psion programs supplied 
free with the system. They 
aren't free, these new ones, 
unless you belong to QLUB, 
they say, but all agree that 


they're worth having — 
because, they claim, there ai 
serious problems with 
version 1.00 of the software. 

Leon Heller, head of the 
Independent QL Users' 
Group, has finally managed 
do a proper test of them, anc 
says that he had to get disks 
before he could do this 'it 
took too long to build up larc 
test files before, using 
microdrives,' he told 
members in the club 
newsletter — something I ca 
concur with. 'And now that 


Confession time: I too dismissed the Apple laser printer 
with a yawn when first told about it. 'It uses the same 
laser engine as the Hewlett-Packard but costs $7000 
instead of $3400,' was an obvious end-of-argument 
observation. 

It isn't like that. 

Two things about the latest Macintosh industry 
announcements from Apple — the 'work group' 
network, and the printer — make it look, to me, like a 
very powerful plus for the machine. Firstly, the printer is 
so good that it makes the Hewlett-Packard (HP) look like 
a clumsy dot matrix attempt to imitate a typewriter. If 
this worked, it would still be pretty awful because 
typewriters aren't all that special. 

The Apple printer is nearly print-works quality. Many 
people will use it for typesetting, and their customers 
won't know it. 

At $7000, however, that would be the end of it, except 
that, should you be a Mac user, you will covet it. It will 
occur to you, very quickly, that if your colleague in the 
next office had one, you could share the printer and it 
would be down to the cost of the HP. And if you both 
have one, and could talk your other colleagues in the 
group into buying Macs, then the printer would cost... 
hmm, $7000 divided by eight... 

Here's a shot of the output of this printer, actual size, 
and then enlarged, just to show how accurate and smart 
it is. 

Apple's net, Apple Talk, is not a local area net. It's a 
way of passing files from one Mac user to another, of 
sharing things like disks, and, of course, the printer. 

By the end of the year, the company reckons that it will 
have a plug-in card for the IBM PC ready. This will 
connect an Apple Talk group of workers into the PC Net 
of the official computer network in a company, thus 
saving the face of data processing executives who 
oppose 'rival, incompatible' standards springing up. The 
whole Apple Talk net will look just like another node on 
the main net. 

The question which still needs to be answered is 
simple. What software is there, that runs on the Apple 
Talk net? At this stage, virtually nothing. No one at the 
Cupertino launch could agree on any one version of how 
much software you got with your $50 network 
connection, if any. John Sculley (not in a good mood) 
said 'lots'and 'none' to shareholders in consecutive 
paragraphs of a press briefing the day after the launch. 

That's nothing special. There is virtually no software, 
on any net, that can really cope with the power that the 
net could make possible. For example, even on an old 
network like Nester's Plan 4000, you can't have two 
people editing the same document — it's theoretically 
possible, but no one has done it. 

But Lotus' Jazz, when it arrives, will make limited use 
of the Talk net and will soon be expanded to make full 
use of it. Other programs were demonstrated, such as a 
multi-machine database, which already works on trial 
sites of Apple Talk, and a typesetting machine from 
Linotype is also available. 

For the technical, the printer is 'the most powerful 
computer Apple has ever launched,' according to Steve 
Jobs, Apple founder and chairman. 'It has a 68000 
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processor running very fast, with half a megabyte ot 
read-only memory and 1.5Mbytes of RAM,' he said, and 
it uses a 'resolution-independent graphics language 
developed by Adobe Systems, called Post Script.' 

The thing is a knockout, and it has to be. The 
advertising campaign chosen by Apple shows a long line 
of grey-suited executives, blindfolds over their eyes, 
marching relentlessly over a cliff, one following another 
At least, says the commentary, look into the alternative. 

A neat idea, but hopelessly wrong for corporate 
America, who to a man/woman reacied negatively. 7 
personally found that very insulting,' said a far from 
conservative computer hacker who happens to be in 
charge of data processing for a large pharmaceutical 
company. 'And I know that other people doing this sort 
of job, who have bought IBM PCs, feel very much the 
same way.' 

Apple will have to hope that its subversive tactics 
work, and that departments who want to share the 
printer will buy its hardware without consulting the 
official authorities. The authorities are not eayei io be 
won over. 
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ULTRACALC 2_ 

A powerful spreadsheet program for 
businessmen, scientists, accountants and 
everyone who needs ultra-fast 
calculations. It transforms your Model B 
computer into a fast and flexible 
calculation system. 

Use Ultracalc 2 for budgets, cash-flow 
forecasts and 'What if?' projections; for 
price lists, time sheets and stock control; 
for scientific calculations, or as a compact 
data-base. A full range of editing and 
display options enables you to adapt the 
spreadsheet to suit your needs. 

Ultracalc's built in features include:- 

■ Simple communication with the program 

■ Wide choice of editing, display and 
printing options 

■ Output can be fed to a word processor 

■ Efficient memory usage, enabling large 
spreadsheets to be compiled 

■ Operates with 6502 second processor 

If you already have Ultracalc you can upgrade it 
to Ultracalc 2 for only £6.25. Write for an appli¬ 
cation form to Software Editor, BBC Publications, 
35 Marylebone High Street, London W1M 4AA, 
enclosing a stamped addressed envelope. 



WORD MOVER_ 

An ingenious program offering many of 
the features of a word processor-with 
none of the complications! 


Cassette: £9.95 


PLUS MANY MORE EXCITING PROGRAMS INCLUDING: 


VU-TYPE PROFESSIONAL- 

An exciting, easy-to-use typing tutor with 
colourful graphics and Pitman-approved 
exercises to increase your speed and 
accuracy. 

Disc: £21.95 


OBRITISH^ 
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SOFT 


CORPORATION 


DRAWSTICK_ 

A versatile design aid for children and 
adults. Use it for pictures.diagrams or as 
a CAD tool. 

Cassette: £9.95 


All software is for 
the British Broad¬ 
casting Corporation 
Model B Micro¬ 
computer and is 
available from 
booksellers and 
computer shops. 
Prices include VAT. 
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Dr have it all 

Now. 


The COMPAQ DESKPRO® is available now. 

Now you don’t have to compromise to have it 
all in a personal computer. 

Especially as the COMPAQ DESKPRO is the 
only computer you can upgrade from IBM PC to XT 
to AT levels of functionality - easily, affordably, 
compatibly 

Configure it the way you want; with one or two 
diskette drives. One or two fixed disk drives. 

Or new options like a 30M-byte high perform - 
ance fixed disk, high speed 8087-2 co-processor 
and internal tape backup for either the lOM-byte 
or 30M-byte fixed disk. 

UNIX®-based operating systems? We run them 
today. PC DOS Version 3.0? That too. Networking? 


Can do. Multi-users? No problem. Multi-tasking? 
Easv. Tape backup? It’s inside. High resolution text 
and graphics? Standard. Two speeds? Exclusive. 

Pick COMPAQ DESKPRO over a PC or XT and 
you get more performance for your investment. 

Pick COMPAQ DESKPRO over an AT and you 
get comparable performance for a lot less investment. 

With a COMPAQ DESKPRO, you have it all. 

Check it out with an authorized Compaq dealer 
or contact Neville Jacobs, Compaq, Ambassador 
House, Paradise Road, Richmond, Surrey TW91SQ. 
Tel: 01-940 8860. 
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IT SIMPLY WORKS BETTER. 






















Well almost... 


The new Entry Level System-AM 680 
from Alpha Micro is really a computer 
system that changes to fit the 
environment. 


On the one hand it’s a single user 
personal computer that runs MS-DOS 
programs, and on the other it’s a multi¬ 
user system that runs sophisticated 
business applications programs. 


The Alpha Micro ELS handles one to 
three users. It can function as a single 
user personal productivity system 
running Lotus 123,“ Word Star,® 
SuperCalc " etc., or it can be a multi-user 
system with one of the largest and best 
selections of business solutions 
available. 


Flexibility is standard. As text files 
created by the MS/DOS and Alpha Micro 
programs can be shared, you can have 
just the information you need in the 
format you want. 


It’s easy to add options to the ELS. 


* They include extra memory and an IBM 


compatible serial interface for adding 


\ 


more users. Most options designed 


for the IBM PC XT* can also be 
\ used with the ELS, like 

V communications and high 


resolution graphics. 




For less than £5,800, you get 384 
for MS-DOS and Alpha Micro 
programs, 51/4 360 KB floppy 
disc, 10 MB hard disc mass 
storage, monochrome or 
colour monitor with IBM PC 
style keyboard, AMOS 
operating system, MS-DOS 
operating system and G WI 


Basic. 
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Alpha Micro ELS-the nearest 
thing to a chameleon we’ve seen yet! 


ALPHA MICRO 


COMPUTER SYSTEMS 


For your nearest dealer call or write to: 

Alpha Microsystems (GB) Ltd., Berkshire House, 56 Herschel Street, 
Slough, Berks. SL1 IPY.Tel: (0753) 821922. 


*We can also transform your IBM PC XT or compatible into a 
multi-user system by the addition of our AM-170 Motorola 68000 
processor board. 

123 v is a registered trademark of Lotus Development Corporation. 
Word Star® is a registered trademark of MicroPro International. 
SuperCalc' v is a registered trademark of Sorcim 
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For anyone with a bare iBM PC/AT and £524 to spend, the 
Advantage expansion board seems to meet all 
requirements. It has space for up to 1.5Mbytes of 
memory, two asynchronous serial ports, a parallel 
printer port, and an optional game adapter port. It's 
distributed by P&P (Pete and Pam) on (0706) 217744. 


I've done it, I'm able to 
confirm that the first version 
has serious problems which, 
in my opinion, makes it 
unsuitable for serious use.' 

Heiler reports a typical 
Sinclairism — he wanted the 
chess program, and ordered it 
through QLUB. QLUB does 
cost money to join (around 
£30) and so he (and other 
QLUB members) expressed 
some annoyance when he 
found the chess program 
available in shops, and still 
hadn't got his own copy. 

'They drew my attention to 
the list of QLUB benefits,' 
reports Heiler. 

This states that members 
may order software before it 
is generally available, but, 
Sinclair pointed out, it doesn't 
state that they will receive it 
any earlier than anyone else! 

One of many 

Inbelween writing Benchtests 
for this magazine, organising 
business specials and 
appearing on TV, David 
Tebbutt also works at Caxton 
Software. The company's 
latest package is SmartKey 
which allows you to redefine 
your keyboard to 'produce 
words, paragraphs and sets of 
software commands with just 
one keystroke.' As a result, 
you'll never need to type the 
same old lengthy command 
sequences again — and you 
can have a lot of fun 
customising your keyboard 
and software to do exactly 
what you want. 

SmartKey is available now 
for the full IBM range and true 
compatibles for £99. Less 
sophisticated MS-DOS and 
CP/M versions are on the way 
for £79. 


Previous software from 
Caxton includes Cardbox, 
Brainstorm and Touch 'n' Go, 
but it faces competition over 
SmartKey. US firm Borland 
International, producer of 
Turbo Pascal and Sidekick, 
has a rival PC product called 
SuperKey which Altor 
Computer Systems intends to 
supply in this country for 
£49.95. 

Caxton is on (01) 379 6502 
and Altor's number is (041) 

226 4211. 

Exercising a 
prerogative 

Adam Osborne has spoiled 
the fun of reading his book. 
Hypergrowth , by announcing 
that even he no longer 
believes the sensational 
mystery in it. 

His book was an expensive 
piece of research designed to 
illustrate the possibility that 
the collapse of Osborne 
Computer was engineered by 
one man — the man he hired 
at a million dollars per year to 
run it — Robert Jaunich. 

He now tells me he's 
changed his mind. 

'Evidence coming out in the 
depositions concerning the 
collapse has shown that two 
of the bits of evidence which 
led me to suppose that 
Jaunich was the instigator of 
some of the strange events 
are not evidence pointing to 
Jaunich at all,' said Adam. 'It 
seems that one was a letter 
from the financial backers, 
which he was obliged to sign, 
and the other was something 
he had nothing to do with.' 

West Coast gossip suggests 
that Adam's opinions may not 


have changed as much as he 
publicly says. 'There was 
almost certainly a mega¬ 
lawsuit in the pipeline,' says 
John Dvorak, co-author of the 
book and, by his own claim, 
the person who 'toned down' 
many of Adam's more 
outrageous allegations in it. 

In the book, Adam says that 
if Jaunich was not acting out 
of malice, then he must have 
been incredibly stupid. Adam 
refused to be drawn on his 
own opinions of Jaunich's 
stupidity now that he officially 
believes in his innocence of 
all malice. 

His new venture, Paperback 
Software, is flourishing 
sufficiently for him to have 
hired 12 staff, and to have 
signed contracts for two of his 
programs with hardware 
suppliers who will bundle 
them in with their products. 
The products are Executive 
Writer, normally selling for 
$70, and Number Works, a 
$40 VisiCalc-style product, 
and they'll be supplied with 
upgrades for the PC Junior, 
by Tecmar. 

We won't see anything 
from him in this country 
unless Bruce Everiss 
manages to rescue Tansoft 
from the collapse of Oric and 
sign up as Osborne's agent. 
Adam tells me they are in 
discussion. 

Surprise, 

surprise 

They were a iittie surprised at 
Oric to find how little fuss was 
made about the news that the 
receivers had been called in. 
I'm a bit surprised they were 
surprised. By the time it 


happened, most people had 
taken it for granted that it 
would. 

The company had a well- 
documented rotten time last 
year. Blaming its lack of 
success on Prism, on the 
advertising agency, and on 
the stupidity of British micro 
buyers, it clocked up 
something between £3 
million and £4.5 million worth 
of debts. 

Oric then persuaded its 
creditors to give it until after 
Christmas, when (it assured 
them) the Atmos would take 
off like a stratocruiser, while, 
in France, the Stratos would 
do unheard of things. And, if 
those failed, it had a huge 
lawsuit in the pipeline against 
Prism. 

Lawsuits against Prism, of 
course, turned out to be 
rather like 'vapourware' in 
nature — a nice idea but not 
very tangible, and about as 
bankable as a scheme to 
harvest wheat around the 
North Pole. 

The City columnists will 
have their theories about why 
the company mismanaged its 
marketing, but the fact of the 
matter is that from the days of 
Tangerine, the various 
incarnations of that 6502 
family of micros have always 
served mainly to make 
another micro look better. 

And its qualities always 
impressed me as being 
irrelevant. It was cheaper than 
the BBC, but what wasn't? It 
was better quality than the 
Spectrum, but everything 
was. It had more software 
than the NewBrain, a better 
disk system than the 
Commodore 64, a friendlier 
Basic than the Atari, faster 
graphics than a TRS-80 Model 
I, and better sound than an 



Another enormous memory board for the AT is from 


X-Data, and is called Grande Byte. It can catry from 128k 
to 2Mbytes. 

X-Data also sells the Hio Grande, which includes a pair 
of serial ports, a paiallel printer port, plus an unspecified 
amount of memory. Deiails on (0/b3) 72331. 
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MORSE: THE TOP TEN SYSTEMS 



Value 



Advice 



Software 



Printers 



Support 



1 IBM Personal Computer. The World’s best selling Personal Computer, as well 
as ours. We have an extra special offer on our 2 x 360K, 128K PC “Starter 
Pack”. We’ve cut the price from £2116 and included the easy to use Pfs Write 
word-processor as weH as the fast NEC 8023 correspondence quality printer, 
cables, disks and paper SAVE £650 ON NORMAL PRICE! 0 \ AAA 
_This package: computer, printer, software, accessories, only X»X 

2 IBM COLOUR PC. This 128K system comes with colour and graphics display. 
It’s great for Lotus 1-2-3, Framework or Flight Simulator, and to start you off, 
we’re supplying this £2524 system with printer, word-processor, spread¬ 
sheet and accessories in one package. For entertainment, we’re also giving 
Microsoft’s Flight Simulator. We think no other Authorised fOAQA 
dealer matches us for price and support. SAVE OVER £660! v 


3 


IBM XT. The 10Mb Winchester version of the PC is 
still as popular as ever, and we suspect the shortage 
of AT’s is the reason. Unfortunately due to the recent 
IBM price increase, our 128K, monochrome package 
costs slightly more but you can still \ AA 
SAVE OVER £410! IBM XT now: LijlvU 


7 


APRICOT Xi. Superfast and super powerful 10Mb 
version of the Apricot. Full hard disk computing at 
exceptional value. With the Xi, Morse are giving 
away the Brother HR1 daisywheel printer and free 
word-processor and spreadsheet, COQOA 
etc. saving £525. In matt black: tfc JJv 


4 


COMPAQ DESKPRO. This superfast machine is also 
benefitting from the lack of AT’s, and with 640K, 
10Mb hard disk PLUS internal tape backup, it’s all you 
need. We supply it with FRAMEWORK or SYMPHONY, 
fast NEC printer, disks, cable at Of" C AC 
NO EXTRA COST, SAVING £970! Z*DD%9D 


8 


APRICOT PC. Compact, powerful, friendly, British. 
This hugely popular system now has Lotus 1-2-3, 
Symphony and many other programs available. 
SAVE £300! High demand has allowed us to prune 
the prices to £1690 for twin 720K AQfl 
disks, and now on twin 315K disks: U 


5 


COMPAQ PLUS. Compaq Portable -P 10Mb Winches¬ 
ter = strength + value. This 256K computer has a 
reputation for being really tough and reliable. Morse 
are packaging the Plus with the popular Pfs software 
series. Pfs Write, Graph, File and C 

Report, worth £452, free! Only: 


9 


APRICOT PORTABLE. The computer you can talk to! 
Remarkable piece of technology with flat liquid crys¬ 
tal display and speech recognition. 256K as stan¬ 
dard, 720K disk drive, loads of software, all in a 121b. 
pack. Morse can supply it from 
stock With FREE £95 MOUSE! 


£1695 


6 


COMPAQ PORTABLE, the No.2 PC in the U.S., and the 
best of the compatibles. With 256K, unique graphics 
and text display, dual 360K disk drives and of course, 
portability, the Compaq is great value. To get you 
started, Morse give you at no cost, AA * AP 
WordStar and disks saving £320. X 


10 


APRICOT FI. Incredible value full specification 
business micro. Bright colour display, 256K 
memory, 720K disk drive, infra-red cordless 
keyboard. Bundled with word-processor and 
spreadsheet. In stock now. AAAr 
NEW LOW PRICE! (Mouse £95) 



SANYO SUPERDEALS! 


The Sanyo MBC 555 series has 
proved very popular. It’s ideal as 
the basis of an office system. Now 
Morse have even better prices! 
SANYO MBC 550,160K disk drive, 
128K RAM, WordStar & CalcStar, 
MSDOS, (RRP £795), now £600 
MBC 555, 2 xl60K drives, 128K, 
Word-, Spell-, Info- & CalcStar, 
Mailmerge etc. (RRP £995), £795 
MBC 555 (x2), as above, with twin 
360K disk drives (£1395) £995 
CRT 36 green monitor: £127 
CRT 70 colour monitor: £495 



MORSE HARDWARE 

Digital Equipment make some of 
the finest wordprocessors, and 
the dedicated DEC MATE II can be 
found in many offices. Morse offer 
the DecMate II (list price £3049) at 
£1990, saving over £1000! 
TELEVIDEO Tele-PC IBM compati¬ 
ble, with 128K RAM, two 360K 
drives, graphics and 14" display. 
Runs 1-2-3, Framework, etc. Save 
£400! Now only £1590. 

WS2000 Modem, all stds., £140. 
Please call for our competitive 
rates for lease or lease-purchase. 



MORSE PORTABLES 

Selling like hot cakes, the 64K 
EPSON PX8 Lap-neld CP/M, with 
80 column LC display, WordStar, 
CardBox, Calc, diary etc only £795 
NEW! EPSON P80 portable 
printer, 3V2 battery disk drive. 
EPSON HI 80 4 pen plotter £399 
CASIO FP200 portable computer. 
Basic, CETL etc, (list £299). With 
FREE £35 database and other 
software, at Morse only £230 
CASIO PB700 pocket computer 
with Basic & graphics (£110) £ 86 . 
Plotter, tape, expansion, available. 


SURPLUS 

SOFTWARE SALE. All brand new unless stated. 
Call for details on these and many other items. 

IBM - PC DOS SOFTWARE 


VisiCalc (RRP £207) . 107.00 

VisiFile (£207) . 140.00 

VisiTrend/Plot (£89) 49.00 

VisiSchedule (£170) . 89.00 

AshtonTate Friday! (£190) .... 129.00 
Advanced DBMaster (£494) . 330.00 

Lotus 1-2-3 (demo, RRP £375) 250.00 

DEC RAINBOW 100 SOFTWARE 

PeachText (£175) 85.00 

PeachCalc (£95) . 45.00 

WordStar (£347) . 175.00 

MailMerge (£176) 85.00 

SpellStar (£95) 50.00 

Compsoft DMS+ (£400) . 185.00 

ACT APRICOT SOFTWARE 

SuperWnter (£295) . 195.00 

WordStar (£295) . 249.00 

MailMerge (£95) . 75.00 

MicroModeller (£595) . 425.00 


Many more too numerous to mention. No 
Mail Order on ex-display items. All Morse 
prices exclusive of VAT at 15%. E. & O.E. 


MORSE 

MORSE COMPUTERS 78 HIGH HOLBORN, LONDON WC1V 6LS. 01-831 0644. TELEX 916509. 
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As forecast, the Undesigned expansion for the 
Macintosh has been announced by P&P (Pete and Pam}. 
But it goes a bit further than expected, because the £500 
board takes 64k chips. Pete Fisher tells me he hopes it 
will prove possible to use 256k chips and give 1.5Mbytes, 
but he hasn't announced this until software tests are 
complete. The upgrade does affect your warranty, 
however, and P&P has to do the work, so it warrants it 
for a further 13 months after you send the machine. 

Details on (0706) 217744. 


Apple. 

Finally, in January 1985, a 
year after Sir Clive announced 
the 16-bit (?) QL and when 
even Acorn was moving 
up from 8-bit micros, 

Oric announced a new 
8-bit design, the IQ 164! 

Without its £3m current 
debts, at the time of writing, it 
would be a going concern in 
France, and I am expecting it 
to be bought for a bargain 
price. 

But that doesn't solve the 
problem of what Tansoft 
will do. 

Scraping the 
barrel 

It would be idle to pretend 
that I'm not sceptical about 
IBM's claim to be short of 
cash. 

In case you don't watch 
television, I should begin my 
explanation by reporting that 
I've been involved in the 
Channel 4 series on micros, 4 
Computer Buffs. 

The plan was that I should 
read the news, coming in 
from around the world to the 
screen of my micro from far- 
flung electronic mail systems. 
And, because it seemed unfair 
to use just my own terminal, I 
arranged to set up the system 
on a different machine each 
week. 

Or, at least, I tried to. 

At the time of writing, 
Apricot still hasn't found a 
software package to log onto 
anything other than its own 
Micromail system, Apple has 
still to produce the 


MacTerminal disk for the 
Macintosh, and IBM — well, 
IBM can't afford to let me 
have the machine. 

It started just before 
November, when I said I'd like 
to borrow an AT to review 
some software; when the 
machine didn't show up, I 
phoned. 'It proved impossible 
to get one for you,' said the 
bureaucrats of IBM. 'We'll try 
to get you one in the New 
Year.' 

'What would be more 
useful,' I suggested, 'would 
be the loan of an XT at around 
the time the Channel 4 series 
starts.' And I put my TV 
proposal to them. 

They sounded quite 
excited. They could arrange a 
loan before then, they told 
me, and they did. I was 
pleased, because it takes time 
to get an XT behaving the way 
you want it. You have to find 
the manuals, format the hard 
disk, partition it, and then find 
all the extra bits and pieces of 
hardware that have to be 
accumulated before you can 
drive a modem. 

'Officially, we can only lend 
a machine for two weeks,' 
said the bureaucrats, 'but 
what happens is that you ring 
up and ask for it to be 
extended for two weeks, and 
usually we agree.' 

Two weeks before we were 
due to broadcast the first 
show, they rang. They said 
they wanted their XT back. I 
suggested extending the loan. 
They said they already had. 

'We need all our loan 
machines,' they explained. 
'We really don't have enough 
to spare one for the TV series.' 


I suggested the obvious, that 
they bought another XT, and 
added it to their loan stock. 
'We can't afford that,' they 
explained sadly. 

I know the XT is overpriced, 
but I hadn't realised that it 
was out of the reach of IBM's 
own staff, too. 

Still waters 

Prism was such a 'prominent' 
company in the micro world 
that it seems unthinkable that 
it could have died so soon. 

The company was 
originally the sole distributor 
of Clive Sinclair's Spectrum to 
shops (apart from W H Smith) 
and carried a wide range of 
software, too. 

Yet only a year after the 
most fantastic laser-and- 
lights-and-dancing-girls show 
at the Hippodrome entitled 
Perspectives on the Future, 
and only six months afterthe 
head of one of Britain's 
biggest computer companies, 
Scicon, was tipped to take 
over as managing director, 
the receivers are in and the 
lawyers are fighting over the 
pieces. 

No-one I spoke to shares 
the optimism of the company 
founder, Richard Hease, who 
believes that the collapse was 
unnecessary. 

Hease reckons that there 
was a cash problem brought 
on by 'too much stock' in 
software and modems, 
coupled with a reduction in 
the amount of Sinclair 
Spectrum business. 'You 
have to make allowances for 
stock, and once we'd done 


that — even though it was 
stock that was starting to shift 
— we were theoretically 
insolvent. And when that 
happens, you have to call in 
the receiver even if you would 
eventually recover.' 

The question of whether the 
modems and software would 
ever have sold is now just a 
matter for debate, because 
the receiver looks certain to 
flog the bits off at a song. 

With competitors like the 
Unicom getting into gear, 
that's about the top price for 
Prism modems. 

The question of how things 
got to that state is one with a 
more pertinent answer. 

Hease has told friends that 
he 'should have stuck his 
nose in earlier,' which 
appears to be a reference to 
his own preoccupation with 
the Wren Computer offshoot. 
Wren never made it big, and 
one reason for this was the 
failure to get started in 
manufacture. 'We boughtthe 
cheaper moulding tool,' one 
of the directors told me, 'and 
then had such problems with 
it that we ended up buying the 
expensive one, too, and being 
several months late.' 

Perhaps now the people 
who run Wren will be able to 
buy the company from the 
receiver, and make a living 
out of it — but never. I'm 
afraid, the big time. 

Hease was probably also 
thinking, when he referred to 
'sticking his nose in,' to the 
disagreement he had with 
former managing director 
Bob Denton over how the 
finances should be managed. 
Denton wanted to run an agile 



Honestly, if I had spent a couple of thousand pounds on a 
tape drive for my PC, I would find somewhere a little less 
precarious than has Larry Lee, who has balanced the disk 
backup unit between the PC and the screen. Apart from 
giving you a crick in the neck, it looks unsafe. That said, 
the main advantage of the PC Megastore from Ampex is 
that it is file addressable. And it does include the hard 
disk, too. 

Details on (0734) 875200. 


PCW101 




























NEWSPRINT 



Keyboard maestro Rick Wakeman (once with Yes and 
others in the rock business) has been playing with the 
Yamaha MSX computer plus keyboard/synthesiser, and 
has revised his early, hasty opinion that it was an 
expensive toy. 

He now suggests that it's a very good instrument, and 
extraordinarily cheap for the price. 

This isn't the machine which he now wants from 
Yamaha, however. It's another program for the 
Macintosh that plays music. There are four voices in 
Music Works — but even so, I bet Wakeman isn't as 
impressed. It's available through Softsel dealers, and its 
main feature is the music 'toolbox' which lets you pull 
notes off the top of the screen. 


company, going with new 
ideas. Hease, suspecting that 
someone was taking 
advantage of the company's 
loose structure, was anxious 
to get his accountants to 
provide more accurate, 
specific figures on things like 
gross margins. 

Contrary to the opinion of 
all too many in the industry, 
Richard Hease hasn't 
emerged from the crash 
unscathed, having dumped 
his partners. Quite the 
opposite — unless he can 
think of a way of raising three 
million pounds, he personally 
is liable for the company's 
overdraft. 'I'd never have 
guaranteed it personally,' he 
told a friend, 'unless I'd 
thought the figures showed 
we were in a good position.' 

Hease reckons, say my 
sources, that figures didn't 
show that, and this is the 
reason why Prism's backers 
called in another accounting 
firm, Price, Waterhouse (fresh 
from their tussle with the 
miners' union) to check the 
work done by Arthur 
Anderson. 

My friends in the City have 
advised me not to try 
commenting on this one, but 
they did go so far as to agree 
that 'this sort of thing doesn't 
happen often,' and, when 
pressed, failed to recall the 
previous occasion on which 
'this sort of thing' ever had 
happened. 

One comment worth 
remembering, by an ex¬ 
director of Prism: 'I think what 
went wrong was just that Bob 
Denton and Richard Hease 
had one profitable activity, 
which was Spectrum 
distribution. And I think they 
kept trying other daft ideas 
like the Romox software 


distribution scheme, and 
merchandising of software 
and robots, which didn't make 
money.' 

Sinclair looked to be 
unaffected by the loss of the 
distributor. The company now 
has most of its retail 
distribution sewn up through 
direct sales, or through Terry 
Blood Distribution. But that 
isn't to say that Sinclair 
Research is happy to see 
Prism die. 

On the contrary — Sinclair 
was planning a public offering 
of shares, according to a long- 
schemed timetable, on 12 
March. 

With the final rites for Oric, 
the collapse of Prism, and the 
farce at Acorn, his financial 
advisers drew Sir Clive to one 
side and told him sadly that 
the City was not in the right 
mood for a microcomputer 
company's shares. 

You can bet that Sir Clive 
would not be trying to go 
public unless he thought he 
could use the cash. Whether 
he needed it urgently on 12 
March, that was the optimum 
time chosen, and being forced 
to choose another time is a 
blow to his plans for the many 
advanced projects going on in 
the group. 

What number, 
please? 

This cellular radio-phone fad 
has its drawbacks, as a fellow 
journalist found recently, 
racing back to a London 
appointment from 
Cambridge. 

Late for the next press 
conference, he picked up his 
phone and asked for directory 


enquiries. 'The Howard Hotel, 
please,' he said. 

'Is that a mobile?' enquired 
the operator, puzzled. 

'No, it's a ruddy hotel', said 
my colleague with admirable 
restraint. 

'Well! We don't have 
numbers for land lines!' said 
the operator. 

'Oh, I didn't know. Connect 
me to directory enquiries on 
the ordinary phone system, 
then.' 

'I'm sorry, but I can't do 
that.' 

I'm looking forward to truth 
in advertising. I want to see 
that lovely commercial with 
the two bearded gents, 
cycling sedately across the 
country landscape on a 
tandem, remade. I want to see 
it showing the 16 land line 
phone directories for all the 
nearby localities, which they 
obviously are expected to 
drag behind them in a 
separate trailer. 


Propaganda 

Mr Geoffrey Pattie, the 
Minister in charge of 
computers, urged American 
businessmen to locate high 
technology industry in Britain. 

He did not say some of the 
following things. 

He didn't say, for instance: 
'You will be untroubled by 
any form of local competition. 
The Government and the City 
between them ensure that 


anyone making money in 
electronics quickly moves out 
of computers. The 
Government has a policy of 
sponsoring only those 
companies too complacent, 
overpriced, and slow-moving 
to make a living any other 
way. These we give preferred 
status to. This ensures 
stagnation, and leaves the 
way open to rivals. The City, 
for its part, cuts the price of 
shares in any electronics 
group that considers doing 
anything beyond supplying 
the Ministry of Defence.' 

Pattie further didn't say: 
'We have a policy of 
educating the best of our 
students to a high standard, 
but of finding no jobs for 
them. Since we are now still a 
rich nation, but at the bottom 
of the list of rich nations, our 
best brains are able to double 
their incomes by taking their 
degrees to America, Holland, 
or just about anywhere they 
speak English. The people left 
behind are usually dumb, or 
timid. The few adventurous 
types with the guts to start up 
their own firms usually turn 
out to be incompetent to 
manage them. Those smart 
enough lack the necessary 
courage to break out of a nice 
safe job as design engineer 
for a software factory.' 

He could have gone on to 
say (but he didn't) that our 
procurement policies were 
the delight of our 
competitors. 'We have a 
useful habit of protecting a 



At last, a computer game competition with a sensible 
prize worth having. The game is Moon Cresta, which has 
been in the arcades for a while, and Incentive Software, 
which has bought the rights to the game, is launching it. 

The prize is the actual Moon Cresta arcade machine. 
All you have to do is score 30,000 points on the 
Commodore or Spectrum ... 
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Most leading low cost Micros, e.g. BBC, Dragon 
and Sinclair QL love the MT 80+ printer from 
Mannesmann Tally. It is fully hardware compatible 
and with a range of cable options, gives trouble-free 
straight through plug-in facilities. 

You’ll love it too, for its sophisticated looks, and 
its range of standard features, which include 80 col. 
lOOcpI optimised bi-directional printing with dot 
addressable and line graphs, quick tear-off facility, 
friction and tractor feed, italics and down-loaded 
characters and all for an ex-VAT price of 
around £200. 

Options include <55dBa sound reduction kit 
and 2K buffered serial interface. 

The dealer who supplies you is supported by 
Mannesmann Tally, Europe’s leading printer 
manufacturer. Your guarantee of continued support 
and assistance throughout the life of the printer. 


Ask your nearest dealer for a demonstration, or 
phone us today for full details. Either Annie, Sue, 
Terry or Geoff will be only too pleased to help you. 


MANNESMANN TALLY 


THE FIRST NAME IN PRINTING 

Mannesmann Tally, Molly Millar’s Lane, Wokingham, Berkshire RG112QT 
Telephone (0734) 791619/791533 Direct Lines or (0734) 788711 Switchboard 














































































ss computers. 




The only lessons you need to learn when 

uying your first computer are that ‘A’ now stands 
tor Apricot. 

And that for first-time buyers there is none 
better than the Apricot FI. 

This is no idle boast, we assure you. 

hoi its price of £1,095* you literally get an 
unbeatable package. 

PROOF THAT APRICOTS H AUK 
BETTER MEM ORIES. 

Our rivals’ memories can be quickly 
forgotten. 

Given our price, none can compare 
with the memory of the 16-bit Apricot FI. 

Ours delivers a powerful 256k 
which can be easily upweighted 
to a truly massive 768k. 

Not content with that, 
there’s a huge 720k disc capacity 
and a range of add-ons to increase processing 
and storage. 

If that sounds like gobbledegook to you, fear 
not. A tutorial is included in the free package of 
business software which explains all. 

Suffice to say that the Apricots memory can 
easily keep pace with your business growth and 
won’t become quickly obsolete like so many of 
our competitors. 

REMOTE CONTR OL APRICOTS. 

Even our keyboard beats the others hands 
down. We have 92 keys (our competitors short¬ 
change you with as few as 58) which includes a 
numeric pad for rapid calculations. 

As yet further proof of our inventiveness, 
the keyboard is cordless as is our optional 
mouse. 

These work on infra-red beams just like 
your telly’s remote control so you dont have 
lots of wires getting in the way. 




To home in on a particular part of the screen 
you simply point the mouse at your FI and twiddle 
the control. 

Yet another feature worth looking at is the 
fact that the Apricot FI can drive either a colour or 
monochrome monitor, or even your TV set. 

You can display up to 16 colours 
simultaneously or 16 levels of greyscale. 

As your business develops you can 
plug the FI into one of our new net¬ 
work systems which allows more than 30 
computers to talk to each other. 

DEALERS IN FRESH APRICOTS. 

Our nationwide dealer network will 
help you pick the right Apricot for your 
needs. Our dealers will even train you on 
your own premises, if it suits you 
better. 

They also act as a local back-up 
system should you ever need help. 
Contact your nearest dealer, or regional 
distributor listed below and he’ll point you exactly 
in the right direction. 

Then you can call in and get to the root of all 
knowledge about the Apricot FI. 

-—t?—:- 

Computers & Communications Limited, 
Bradford. Tel: 0274 499122. 

Microworld Distribution Division, Edinburgh. 
Tel: 031557 4196/2087/3345. 

Micro Svstems (Distributors) Limited, 
Kettering, Northants. Tel: 0536 520910. 

Hugh Symone Distribution Services Limited, 
Bournemouth. Tel: 0202 26535. 

Quest International Computer Systems 
Limited, Chandler’s Ford, I lampshire. 

Tel: 04215 66321. 

ACT (UK) LTD.. HALESOWEN, WEST MIDLANDS B63 3NT. 


















NEWSPRINT 



This is the first word processor for the IBM PC that I've 
seen which comes on a board. It includes an extra 64k of 
memory, which is available to the IBM when it isn't 
running the built-in word processor. 

The board and software together cost £495. Details are 
from NBI, and if the word processor has a name, the 
company will have to tell you what it is, because it didn't 
tell me. Phone (01) 568 4242. 


market by decreeing the 
products dangerous, and 
either banning them 
altogether or insisting on a 
new (but less safe) standard. 
We keep this up for a couple 
of years so that overseas 
producers can manage to get 
the bugs out of their systems, 
perfect their factory 
organisation, and get the 
price right down. Then, when 
the market is mature, we can 
open up our under-developed 
firms to the cut and thrust of 
international competition, 
leaving our own market's 
ready-ploughed fields for you 
to harvest.' 

Pattie further missed the 
opportunity to add: 'In the 
few areas where we do have a 
substantial advantage over 
our rivals, we have a unique 
system of stifling 
development. We set up a 
Government support system. 
Then, anyone who doesn't get 
aid under this system is 
clearly below par and can't 
get City finance. And then we 
change the support policy in 
mid-stream, at crucial 
financial points in the 
development of the 
technology, so that the 
development is constantly 
going nowhere at all.' 

What Pattie did say, in Los 
Angeles, was that 'the 
strength of the UK market 
speaks for itself.' 

I suppose he must be 
serious. With the dollar at the 
level it is, a country which 
imports nearly all its 
microcomputers from 
America obviously has more 
money than sense. 

He outlined 'the 
Government's work in the 
field of communications.' 

This presumably refers to 
the failure to put cable 
television down, the failure to 
start laying optical cable 
instead of copper wire, the 
failure to organise satellite 


communications, and the 
failure to spend Telecom's 
inordinate profits of the last 
decade on something as 
simple and obvious as multi¬ 
frequency (touch-tone) 
dialling, or as necessary as a 
set of modem standards 
which distinguish between a 
carrier signal and an engaged 
tone. 

I particularly liked his 
suggestion that the 
Government's work in 'total 
access communications 
systems would give 90 per 
cent of the UK population the 
opportunity to make 
telephone calls from their cars 
by 1990.' 

This is splendid news! We 
can expect a long queue, as 
the UK population lines up to 
collect not their phones, but 
their cars — presumably 
supplied by the Department 
of Trade and Industry, who 
sent me this pathetic attempt 
at propaganda in the first 
place. 

Acorn reprise 

Olivetti is being a busy little 
world-wide computer 
company, isn't it? It has 
collected bits and pieces in 
America and Europe, and now 
Acorn is giving it probably 
the highest profile, after 
Apple, against IBM in the 
micro business. 

The Acorn announcement 
— that Olivetti effectively has 
control of Britain's most 
popular school micro — 
doesn't solve as many 
problems as remain to be 
faced. 

But most observers will 
agree that the key decision 
has been faced, and that is to 
give control of the company 
to more effective decision 
makers than the joint 
founders, Chris Curry and 
Herman Hauser. Both men 
have been remarkably 


effective, despite their 
limitations, in taking Acorn to 
the top. But unfortunately, the 
limitations were totally 
undiluted — they seem to 
have had total control, not 
only in financial terms, but in 
day-to-day management 
terms. 

Attempts to verify this by 
press time failed, but 
unimpeachable sources 
assure me that such was their 
grip that even financial 
controller Peter Wynn was not 
authorised to sign Acorn 
cheques. In the words of one 
disgruntled ex-executive: 'If 
Chris and Herman couldn't 
agree on a thing, it didn't 
happen. Nobody else had a 
say.' 

The main problem which 
led to the cash crisis was not 
(as suggested on the BBC's 
Micro I ive program by Ian 
McNaught-Davis) a 'press 
vendetta' against the 
company. Far from it: the 
Press followed the City six 
months behind. It wasn't until 
the City had all but 
abandoned its holding in 
Acorn that a couple of news 
pieces were published in the 
Sunday Times, attempting to 
explain the reasons behind 
the loss of faith. 

Reasons for the crisis were 
man^. 

1) Acorn didn't do well over 
the summer months. It set its 
sights on recouping this over 


Christmas, and saw the 
Electron as the ideal 
Christmas micro. It was 
already overstocked before 
Christmas, and extra 
production during the 
Christmas season took the 
warehouse stocks to an 
enormous figure. 

2) Even its flagship product, 
the BBC Micro, was under 
pressure during the pre- 
Christmas period. I personally 
spoke to dealers who said 
they were thinking of 
abandoning the Acorn range 
because it wasn't selling, but 
Acorn refused to accept this 
information. After Christmas, 
stocks began to be 
discounted, and rumours of a 
new, cheaper version meant 
that some dealers began 
discounting heavily. 

3) To outsiders, the position 
was obviously unstable. The 
company's financial advisers 
put forward a restructuring 
plan which would have given 
Curry and Hauser (my sources 
say) a considerably better 
deal than they have now. 

They rejected it, and 
dismissed their advisers. 

When it became blindingly 
apparent that a new company 
structure was needed, 
precious time was wasted in a 
futile rearguard action. 

That said, the City has only 
itself to blame for the 
predicament. 

When the micro business 



For anyone dreaming that networks are cheap, this little 
box may serve to frighten you awake. 


It's a network management server. It provides 
'complete ongoing records of all network activity at the 
individual session level,' according to its maker. Bridge 
Communications. 

'As networks are configured for hundreds of users, 
having precise information about the activity of those 
users becomes essential,' commented a senior 
executive. 'For example, it's desirable to know who's 
connecting to whom, for security reasons or accounting 
purposes. And to balance the network load properly, you 
need to know if an individual server is handling too many 
sessions 

It makes you realise why Apple has put so little into its 
'work group' network, Apple Talk, doesn't it? 
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started in this country, there 
were several serious, 
enterprising businessmen 
who were anxious to start 
micro companies. Their 
attempts to raise finance 
foundered on the City's 
ignorance, and indifference to 
instruction. The City didn't 
want to know, and companies 
like Sintel, Comart, Pericom, 
Casu and Rair had to go the 
slow, self-financing route, 
taking low-risk, high-price 
products into the existing 
data processing markets. 

Revolutionary ideas had to 
go for the do-or-die approach, 
and Nascom, Sinclair, 
Tangerine, Acorn and Oric all 
took this route. It was an 
unstable route, and only 
Sinclair (at press time) 

A question of 
law 

Many readers are doubtless 
aware of the uncertain legal 
position of computer 
software, which is not 
expressly protected by any 
branch of the law. A Private 
Member's Bill has recently 
been introduced to the House 
of Commons to extend 
copyright protection to 
software. The Bill is strongly 
supported by the Federation 
Against Software Theft 
(FAST), which is concerned 
that the level of unauthorised 
copying may be damaging 
the UK software industry. 

The Legal Informatics 
Group at Newcastle 
Polytechnic has been 
researching the effect of 
piracy on the industry for the 
past two years in liaison with 
The Computer Trade 
Association and The Society 
for Computers and Law. An 
important aspect of this 
research is to discover how 
effective users perceive the 
proposed legislation to be as 
a deterrent in comparison 
with technical protective 
devices. 

You can participate in this 
research, which may 
ultimately affect the way in 
which the industry is 
regulated, by completing 
this questionnaire. To 
prevent any confusion, we'd 
like to point out that this 
questionnaire is for the 
purposes of research only and 
no individual items of 
information will be divulged 
to other parties. The research 
is being conducted by the 
Polytechnic and not by PCW. 

Please tear out or 
photocopy the completed 
questionnaire and send it to: 
Anne Staines, School of Law, 
Newcastle Polytechnic NE1 
8ST. 


managed to walk the 
tightrope with any skill. 

When money was 
forthcoming for these whizz- 
kids, it came in an 
uncontrolled, irresponsible 
manner which failed to insist 
on proper business plans 
because the financiers 
wouldn't have known what a 
business plan, in micro terms, 
was. 

Acorn's next battle is to 
convince business buyers that 
its ABC range is supplied by a 
sober, respectable company 
with stamina. The ABC range 
is a very nice range, and if 
Acorn is working on a re¬ 
design now, it will be able to 
make it profitably when 16-bit 
prices collapse in 12 month's 
time. 


r— 

Name.... 
I Address 


Details of the new Acorn are 
that Olivetti has 49.3 per cent 
of Acorn, with an option to 
take this up to 50.1 per cent. 
Curry and Hauser have 
virtually given these shares to 
Olivetti. 

The company will now be 
split into four operating 
divisions. Something like 120 
to 150 people will lose jobs, 
but what remain will be split 
into Education and Training 
under Jim Merriman; 
Scientific and Industrial under 
Jeff Tansley (a Unix expert) 
with the ABC range forming 
part of the enterprise; 
Business under John Horton 
(an OEM range); and 
Consumer Products — the 
BBC and new versions — 
under Peter O'Keefe. 


Most important, Alex Reid 
becomes chairman, and a 
new group managing director 
will be hired to control the 
company with him. 

I don't blame Chris and 
Herman for not trusting 
anyone else to run their 
company. No one else has, 
really, shown much talent at 
running fast-growing micro 
businesses in this country. 

But at the same time, the 
company is now just too big 
and unwieldy to be run by two 
people. RIJ»1 


Guy Kewney can be 
contacted on electronic 
mail. His numbers are 
Source TCK 106, and 
Telecom Gold 81: JDS018. 


1 



2 What year was it bought?. 

3 Do you expect to buy a replacement in the next two years? 

4 Approximately how many programs do you have? 

5 How much do you spend on software per month? 

6 Do you swop copies of programs with friends? 


7 Do you use your machine for: 


Yes/No 


Yes/No 
Please tick 


Business 

Games 

Education 

To learn about computers 
Other (please specify) 


8 Do you think swapping programs is wrong? Yes/No 

9 Do you think that copying programs and selling them is wrong? Yes/No 

10 Do you think that copying programs should be made illegal? Yes/No 

11 Which of the following would deter you from copying 

a program and passing it on to friends? (Please rank from 1 for most deter to 4 for 
least deter) 

A law against copying which made the person copying liable to a fine _ 

A software device which made copying difficult _ 

A law against copying which made the person copying liable to 

imprisonment _ 

A hardware device without which the program would not operate _ 

12 Do you write your own programs? Yes/No 

13 If you wrote a program and tried to sell it, and then found someone had copied it 
and was selling it themselves, what would your attitude be? (Please tick one box 
only) 

It wouldn 't bother you □ 

You would want some of the money paid to you □ 

You would want all of the money paid to you □ 

You would want all the money paid to you and the copier punished □ 

14 If you wrote a program and tried to sell it, and then found someone had copied it 
and was swopping copies among friends, what would your attitude be? (Please 
tick one box only) 

It wouldn't bother you □ 

You would want the person stopped and some money paid to you □ 

You would want all the money lost paid to you and the copier punished □ 
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The Classic 
Menu Generator. 


E liminate all user contact 
with operating system 
commands. Use MENUGEN 
from Micro ft Technology to 
create menus to access all 
your regularly used programs. 

MENUGEN is a utility 
which will create menus for 
any activity. A menu selection 
will run a program, call another menu, return to a 
previous menu, run a basic program, execute operating 
system commands, or exit to the operating system. 

FACILITIES INCLUDE ~~ 

UP TO 16 MENU OPTIONS PER MENU SCREEN 
UP TO 15 LEVELS OF NESTED MENU 
OPTIONAL PASSWORD PROTECTION ON 
MENU SELECTIONS • OPTIONAL LOGGING 
_ OF ALL SELECTIONS TAKEN _ 

MENUGEN is available for most micros with one 
ofeitherthe CPA/1 or MS DOS family of operating 
systems, including IBM PC and compatibles, Sirius, 
Apricot and many Z80 machines. MENUGEN costs 
£48 + VAT(£55.20) and is available from Microft 
Technology Limited, 45a RadnorWalk, London SW34BP. 
To order, or for information, telephone 01-352 7876. 

MENUGEN 

MENUGEN is a Trade Mark of Microft Technology 
Limited and is a British product. 



Do you own or use two or more computers with incom¬ 
patible disk formats? Then you need our universal 


FILE MOVER 


This easy-to-use file transfer program enables you to transfer 
any type of files - including COM-, CMD- and .EXE-types of 
riles - from one computer to another by means of a serial link - 
even if they use different operating systems! A special protocol 
with checksums and automatic retransmission ensures error-free 
file transfers. 

Available for CP/M, CP/M-86 and MS-DOS (PC-DOS). 

Prices: For CP/M : £49.95 

For CP/M-86 or PC-DOS (MS-DOS) : £ 69.95 

For any two o/s’s : £ 99.95 

We also offer the following easy-to-use and well-documented 
utilities: 


* XSUB for CP/M-86 : £39.95 

* D.SK UTILITY PACKAGE for CP/M (2.2) : £ 79.95 

Includes disk dump and patch, disk test, dupli¬ 
cation and various file recovery utilities. 

«The file recovery aid alone makes it worth the 
price». «— very well -designed and friendly 
human interfaces” (Microsystems). 

* TERMINAL for CP/M, CP/M-86 and PC-DOS 

(MS-DOS) : £99.95 

converts your microcomputer into a powerful termi¬ 
nal. Includes ASCII file upload and download facilities. 


Disk Formats available: 8" ss/sd, IBM-PC/XT, DEC Rainbow 100, 
Osborne, Zenith hard and soft sector, Superbrain (JR), 

DEC-VT 180 (DD), Tl Professional (DD), Kaypro II, Access ss/dd, 
NEC PC-8001 A, XEROX 820 (SD), Xerox 820-11 (DD), TRS-80, 
Mod I (Omikron (CP/M), TRS-80, Mod 3 (MM/CPM), 

Morrow Micro Decision. 

Include £ 5 per order for handling and shipping. Specify 
computer, disk format and o/s. 

VISA accepted. 


elcktrokon/ult «■/ 

P.O.BOX 846, N-3001 DRAMMEN, NORWAY 


V. 


Tel: *(47) 3 83 15 00 



Important 
News for 

|SANYO 

micro 

owners 


★ The SMUA has been formed to support YOU 
and your computer 

★ Our services include unlimited telephone 
support for the software supplied with your 
Sanyo micro 

★ For further details dial 100 and ask for 

FREEPHONE SMUA 
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YANKEE DOODLES, 




/f wasiYt just tjie big names that macte an impression^ at 

tjvs yearns CES^ ou£ US marhon-Uie-spot Dayjc[ Ah[ dug 

a little deepen. . . 


Commodore and Atari 
attracted all the attention at 
the Las Vegas Consumer and 
Electronics Show earlier this 
year, with the result that the 
software and peripheral 
companies were unduly 
neglected. So to redress the 
balance, here's a round-up of 
the best of the rest. 

Activision, once king of the 
Atari 2600 VCS game world 
but now a much slimmed- 
down company, was not 
showing a single 2600 game. 
An open letter from president 
Jim Levy said: 'We believe 
that 1985 is the beginning of a 
new era for home computers 
and home computer software 
..On the bright side, 
Activision was showing some 
of the most playable 
computer games on the 
show floor. 

The most effective product 
demonstrators at CES? No 
contest. The kids, aged eight 
to 14, who were 
demonstrating the line of 
games from Epyx. President 
Mike Katz, one of the best 
promoters in the business, 
happily stood back and let 
these youngsters steal the 
show. 10 new entries from 
Epyx included two excellent 
games from Lucasfilms: a sci- 
fi game, Moreta, and 
Dragoniady of Pern; and high- 
tech versions of Barbie, Hot 
Wheels, and Gl Joe. These 
latter three games provide 
non-structured creative play 
for children four to 10 
years old. 

Wico introduced the 
SmartBoard, an intelligent 
keyboard/trackball peripheral 
for the IBM PC and Apple II. 
Each of 10 function keys can 
be programmed to contain as 
much as 126 data characters, 
while the trackball can be 
used for cursor movement or 
mouse emulation. 

Flyers favourites: the new 
SubLogic Flight Simulator II 
and the MicroProse F-15 
Strike Eagle games. The F-15 
is fabulous, with its radar and 
infra-red guided missiles, 
bombs, cannons, ECM, flares 
and full aerobatic capabilities. 


Cut in the afterburners and 
watch this one move out! I 
hear that some fanatics have 
hooked two computers 
together and staged 
interactive dogfights. I didn't 
see any, but I did see a similar 
set-up with the Nexa MSX 
flight simulator program. 

Sherwin Steffin, formerly of 
EduWare, showed the first 
products from his new 
company, Brainworks. Most 
interesting in this 'discovery 
learning' series is Chipwits, a 
game which features robots 
that can be programmed by 
illustrated chips (icons). Once 
programmed, the robots are 
placed in one of eight 
environments where they 
must survive a number of 
situations and tests. 

A unique new entry from 
EduWare is Wilderness, a 
survival adventure which 
uses state-of-the-art graphics 
coupled with accurate, 
detailed models of the 
environment and human 
physiology to recreate a true- 
to-life wilderness survival 
experience. Dr Wesley 
Huntress, a scientist at JPL, 
and Charles Lohlhase of the 
Voyager Project, developed 
the program. Dr Huntress 
demonstrated it to me and, 
although my scouting days 
are a dim memory, this 
program rekindled a strong 
desire to return to the 
wilderness. 

One of the nicest Apple 
shape table packages is Pixit 
by Baudville. The company 
has produced Blazing Paddles 
(a draw, paint and print 
program) and Take 1, an 
animation program that 
allows you to define shapes 
and movements, 'shoot' 
scenes, add text, and combine 
scenes to make a complete 
movie. And in case you need 
more help, Baudville has 
three animation libraries of 
backgrounds, actors, and 
scenes — Actors & Actions, 
Heroes & Villians, and 
Business. Easy to use and 
barrels of fun! 

Niftiest product that will 
never reach the market: 

Toki's biometal robot. This 
minature robot is controlled 
by a titanium-nickel alloy 
which 'remembers' a shape or 
position. Heating the joints by 
a pulse current extends them, 
but when they cool, they 
return to their original shape 
and position. Toki was also 
showing an innovative light- 


driven interface that could 
control the robot or other 
motors and household 
appliances. I'm rooting for 
you Toki, but. . . 

Springboard Software 
(formerly Counterpoint 
Software) introduced several 
fascinating products, 
foremost of which is The 
Newsroom; this program 
allows users to create and 
print an actual newspaper. 
Users can call upon a library 
of more than 600 pieces of 
'clip art', and the program, 
and its 90-page manual, help 
students in editing, layout, 
copywriting and production. 

Woeful is the troll that 
doesn't act quickly in Trolls 
and Tribulations, a new 
strategy/action game from 
Creative Software. The player 
must lead trolls through 
treacherous underground 
caverns to recover treasures. 

In Break Street, players 
guide game characters 
through breakdancing 
movements such as the tut, 
scorpion, windmill and 
moonwalk. The DeRoxy Crew, 
a Seattle breakdancing group, 
were consulted on the game's 
development. 

Going for the big names is 
the strategy of Simon & 
Schuster's Electronic 
Publishing Group. Initial 
entries include computerised 
IBM PC versions of JK 
Lasser's Your Income Tax and 
Your Money Manager, 
Webster's New World 
Spelling Checker, The Great 
International Paper Airplane 
Construction Kit (for the 
Macintosh), and a non¬ 
celebrity clip art program for 
the Mac, The Mac Art 
Department. 

Electronic Arts displayed 
several new items including a 
Mac version of its Financial 
Cookbook, a Racing 
Destruction Set which allows 
players to design their own 
tracks and race cars, the 
Adventure Construction Set, 
and Mail Order Monster (a 
robot kit in which creatures 
can be designed and pitted 
against each other in three 
levels of combat). 


Random bits 

Business Communications of 
Stamford, CT, forecasts 20 per 
cent annual growth over the 
next five years in business 


micros, 22 per cent in 
peripherals, 38 per cent in 
maintenance, 41 per cent in 
communications, and 46 per 
cent in software . . . AT&T 
claims that its Unix System V 
is gaining support, 
particularly now that 
Microsoft has agreed to make 
its Unix-type system, Xenix, 
compatible with System V. 
Nevertheless, some software 
vendors are shying away 
from Unix because of AT&T's 
recently announced more 
restrictive licensing policy . . . 
Televideo Systems has just 
signed an agreement with 
three Chinese companies to 
manufacture and market PC- 
compatible machines 
there . . . Looking for a winner 
in 32-bit Unix systems? 
Charles River Data Systems is 
shipping products, and has 
just signed OEM deals with 
both Datapoint and Sord of 
Japan. Financial backers 
include EG&G, Analog 
Devices, Meditech, and now 
Datapoint. . . Apple's fourth 
quarter earnings leapt nearly 
eightfold to a record $46.1 
million on strong Christmas 
sales of the Apple II line . . . 
IBM earnings also climbed 17 
per cent in the fourth quarter 
while Tandy's fell 24 per 
cent. . . Analysts see the 
home computer market 
returning to more orderly 
growth in 1985. Infocorp 
projects 1985 sales of 5.7 
million units, up from 4.4 
million in 1984 and 3.4 million 
in 1983 ... On the horizon: a 
graphics entry device called 
Space Tablet which lets you 
draw in 3D space . . . The top 
priority project at Pioneer is a 
writable videodisk for the 
home market. . . Peter 
Leppik, a 15-year-old hacker 
who had been accused of 
breaking into the computer 
files of a Minneapolis bank, 
recently helped police crack 
the disk protection code on a 
sex offender's electronic 
diary. Peter claimed the bank 
break-in was 'accidental'. . . 
Mother Jones' Son's 
Software Corp has an unusual 
way of combating piracy. Its 
sales agreements state that if 
the buyer copies the program 
illegally, 'ownership of your 
eternal soul passes to us, and 
we have the right to negotiate 
the sale of said soul.' The 
agreement adds: 'Our 
attorneys will see to it that life 
on earth, as you know it, is 
completely ruined.'.. . im 
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• Prints 12 characters per second 
Elite type (12 characters per inch) 

• Bi-directional printing • Logic 
seeking • Plain paper - uses your 
letterheading • Up to A4 size paper 

• Instant change ink roller 

• 96 characters, full UK ASCII code 

• 80 columns • Separate power 
switch • On/off pilot lamp 




IBICO LIMITED, 181 SPRING GROVE ROAD, 
ISLEWORTH, MIDDLESEX 
TEL: 01-568 2379 Telex: 934364 


FULL 12 MONTHS 
PARTS & LABOUR 
GUARANTEE. FULL 
21-DAY MONEY BACK 
GUARANTEE FOR MAIL ORDER 
CUSTOMERS. CALLERS 


I To: Ibico Ltd.. 181 Spring Grove Road. Isleworth, Middlesex. 

I Please send ibico LTR-1 literature ana details of Printer cables 
and interfaces. Please supply: 

.... Ibico LTR-1 letter quality printer £175.00 

I . .. Printer cable for BBC A or B £9.95 

.... Interface for Commodore 64 £25.95 

.... Interface for Sinclair Spectrum £39.95 

I I enclose a cheque/P.O. for £. 

(Plus £4.50 for postage and packing) 

I Please debit my Access/Barclaycard Card: Expiry 

No: ITT I'M Till I'TlTITI date' 

or telephone your credit card order 
■ ALL PRICES INCLUDE VAT 


A compact (12"x2V2"x 8"). letter quality printer from Ibico 
of outstanding features at the unbelievable price of £175.00 inc. VAT. 

Plugs straight into most computers , with optional interface available 
for Commodore 64 and Sinclair Spectrum. Compatible with BBC A or 
B and any computer with parallel interface. 


from Ibico with a host 


Post Code 


Tel. No 


PW 


Name: . 
Address: 



and 


FIRST** EPSON 

PRINTERS 


OKI MICROLINE I 


EPSON 


List 

Price 

£ 


OEM 

Price 

£ 


SHEER ELEGANCE 

RX 80 

100 CPS 80 Col 279 209 

RX 80 F/T 

100 CPS 80 Col 319 229 

RX 100 F/T 

100 CPS 136 Col 450 349 

FX 80 

160 CPS 80 Col 438 339 

FX100 

160 CPS 136 Col 569 449 

M82A SHEER MAGIC 

J 20CPS 80 Col 299 259 


M92P 

160CPS 80 Col 

M92S 

160CPS 80 Col 

M83A 

120CPS 136 Col 

M84P 

200CPS 136 Col 

M84S 

200CPS 136 Col 

M93P 

160CPS 136 Col 

M93S 

160CPS 136 Col 
P - Parallel Interface. S - Serial 
Interface A - Both supplied as std. 


List OEM 

£ £ 
449 379 

539 459 

489 419 

799 679 

899 769 

585 499 

675 579 


BARGAINS 


1 1 

SHEER VALUE 

List 

OEM 

Price 

£ 

Price 

£ 

SHINWA CTICP80 

299 

199 

JUKI Daisywheel 

449 

349 

SEIKOSHA GP100A 
OLIVETTI 

215 

199 

JP101 InkJet 

DAISYSTEP 

199 

159 

Daisywheel 

288 

249 


PRICING 

OEM Prices are exclusive of carriage and 
VAT and are current at time of printing. 
CARRIAGE ONLY £5 ON ALL ITEMS 


By phone, quoting your ACCESS or 
BARCLAYCARD number or by sending a 
unvii TA cheque for the OEM price stated, plus 

carriage and VAT. Please allow 7 days for 
ORDER cheque clearance. 30 days credit for 
Official Orders from PLC’s and Public 
Authorities, subject to 5% Credit Charge. 


TCI CDUAUC OEM Computer Sales 

, , i xb!rtiny r ' ,t: 9-11 Regent Street 

HOTLINE Rugby 

(0788) 70522/3/4 Warwickshire CV21 2PE 
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DISKETTES 



The last thing we expected 
was to be first so soon. 


When you start a company you find it pays to specialise. 
At Parrot we specialise in firsts. 

The first and only totally integrated diskette 
manufacturing facility in the UK,combining the best of British 
and American technological resources. 

The first company to specialise in diskettes and 
computer tape only. 

The first company to build quality control into every 
job in the plant-not leave it to just one department. 

The first company to supply its entire range of diskettes 
in a unique indestructable, highly practical ten-disk file. 

The first company to offer you this much service and 
reliability for such an unexpectedly competitive price. 

And to be honest even we were surprised by our 
rapid success. But when you weigh up all the benefits it's 
really not so surprising after all. 

Who’s a clever boy, then? 


PARROT CORPORATION LIMITED, UNIT 20 MAESGLAS INDUSTRIAL ESTATE, NEWPORT, GWENT NPT 2NN. TEL: 0633 842557. TELEX: 497253. 





BRITAIN’S BIGGEST MICROCOMPUTER MAGAZINE 





“Subscribe now 
and beat the 
VAT man” 


Personal 


Computer 


DON’T GET VATED 


Subscribe today and save up to £7 
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ORIENT EXPRESS 



The Family way 

Japan has a hidden million- 
seller machine — 2,300,000 
units have been sold in a year 
and a half. The manufacturer 
is at present shipping 10,000 
daily and all are immediately 
claimed by waiting, 
enthusiastic customers. 

The machine isThe Family 
Computer manufactured by 
Nintendo. The name may be 
familiar. Together with other 
popular brands like Casio, the 
firm is one of the major 
suppliers of popular pocket- 
sized game-watches. The 
model name Family 
Computer is slightly 
misleading, however. At first 
sightthe machine looks like 
any ordinary games 
computer. The standard 
model costs £48 and has no 
keyboard, but it does have a 
slot for the software ROM 
cartridge, a few buttons (start, 
reset) and two joystick 
controllers. If you want to use 
the FamiCom (its nickname) 
as a micro, you will have to 
buy a separate keyboard that 
contains Basic ROM. 

As far as the functions are 
concerned, the standard 
FamiCom model is no 
different from machines like 
the Atari 2600. 

So what is the secret of the 
2.3 million sold in this era of 
sophisticated home 
computers? To find out, I 
went to buy the machine. I 
tried four shops in my 
neighbourhood — FamiCom 
was out of stock in all four. 
They could not even tell me 
when they would receive their 
allocation of the next 
shipment. But one of the 
shops, a toy shop, had a 
demo machine. 

The machine has incredible 
speed — the graphics are 
faster than anything else I've 
seen. The FamiCom's speed is 
so superb that the actions of 
the game's characters look 
very realistic and smooth. The 
colours are also very good 
and the combination of these 
two features appears to have 



From Farmjy_ Computers to fifth generation research^ Shinichiro 

Kakizawa rounds up the latest news from Japan. 


created a new games 
computer which has been 
keenly accepted by even 
arcade players. 

Most industry observers 
thought that the games-only 
market was almost dead, as 
Atari saturated the market, 
and has subsequently been 
replaced by low-cost home 
computers such as the 
Spectrum and MSX. 

However, the success of the 
FamiCom has proved that this 
is not the case. Users are 
certainly tired of low-quality 
video games but not of these 
high-quality products. 

Nintendo currently offers 30 
games programs, all 
developed in-house; the 
cartridges cost £15 each. The 
programs are all standard 
types such as golf, tennis, car 
chase and Pacman, and 
Nintendo has sold 14,000,000 
cartridges in total — half a 
million copies of each game. 
The only difference between 
Nintendo's and other games 
is the quality. 

Nintendo was a latecomer 
to the games/home computer 
market so it had time to study 
the market; it has designed 
fast customised chips and set 
the right price level. The result 
is a phenomenal two-million 
seller. Nintendo believes that 
it can sell at least another 
three million machines here, 
and the only limiting factor in 
achieving this goal seems to 
be the speed of chip 
production which is 
subcontracted to Ricoh. 

Nintendo plans to start 
exporting the FamiCom to the 
US in July, and entry to the 
UK market will certainly 
follow in time. 

The fifth 
generation - 
personally 

Mitsubishi Electric is planning 
to mass-produce a personal 
Al workstation developed by 
ICOT, the Japanese 
Government agency for 
developing Fifth Generation 
Computer Systems. 

The Al system is called PSI 
— Personal Sequential 
Inference Machine — and was 
the highlight of the Fifth 
Generation Computers 
International Conference '84 
held in Tokyo last November. 
The PSI is the world's first 


dedicated Prolog machine. 

The fact that the operating 
system (SIMPOS) is written in 
a specially developed non¬ 
procedural language called 
ESP was considered unique 
by many researchers. PSI 
features a 32-bit ALU and 
40-bit internal bus 
architecture. 

The system description 
language is called KL0 — 
Kernel Language Zero — and 
is basically an extension of 
Prolog. ESP is written in KL0; 
execution speed of PSI is 45k 
LISP (Logical Instruction Per 
Second). The commercial 
version of the ICOT- 
developed machine will be 
available during the next year, 
and will cost from £35,000 to 
£70,000. 

As many researchers are 
interested in KL0 and ESP, the 
Ministry of International 
Trade and Industry (MITI) — 
the sole proprietor of research 
results from the fifth 
generation project — is 
considering making the 
source codes publicly 
accessible on a limited scale, 
prior to the commercial 
availability of the Mitsubishi 
machine. 

In addition, NEC is working 
on a back-end processor 
which can process KL0 six to 
eight times faster than PSI. 
Also, in its second stage 
research programme, COT 
will develop a VLSI version of 
SIM — Sequential Inference 
Machine— in order to reduce 
the machine's cost and size. 

MSX moves on 

MSX version II will be ready in 
May. ASCII, which originally 
developed the MSX concept 
and organised the MSX 


manufacturers' group, is now 
working on an improved 
version. 

A new range of improved 
MSX machines will be 
announced at the Tokyo 
Business Show on 22 May, 
and most of the suppliers 
currently offering MSX 
microswill announce new 
models. 

The new MSX will still have 
the same 8-bit CPU but will 
include a more powerful 
graphics capability (the 
display resolution of the 
existing MSX is 256 x 192); 
this will be upgraded to 512 x 
200. A floppy disk system will 
also be provided as standard. 

All existing MSX software 
will be compatible with the 
upgraded machines. The new 
micros will cost £60-£80 more 
than the existing models. 

Analysing disks 

A system which analyses, 
displays and prints physical 
formats of any floppy disk 
type has been developed by 
Nippon Office Comm¬ 
unications, which is based in 
Tokyo. 

This powerful aid for 
software developers can also 
modify any necessary part of 
the format and data contents 
in the disks. Its main functions 
include analysis of track 
formats, display of gap, sync, 
track dump listing, sector 
dump listing, disk zap, ID 
dump, modification of ID, 
data dump listing, data 
modification and parameter 
dump. If required, the 
machine can produce exact 
copies. Any type of 3-8in disk 
drive may be connected to the 
system. 

The system costs £2200. ri’li1 
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Thisisthechance to air your views—send your letters to 
Comniunications, Personal Computer World, 620xford 
Street, London WTA Pleasebeasbrielaspossibleand^ 
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Don’t panic 

It's really hoopy of you froods 
to feature the ex-president of 
the galaxy and renowned 
spaceship stealer, Zaphod 
Beeblebrox, on the cover of 
the January PCW. However, I 
think that your artist must 
have had too many Pan- 
galactic Gargle-blasters, or 
else was drawing while 
wearing peril-sensitive 
sunglasses and sitting near 
the Ravenous Bugbladder 
Beast of Traal. The number of 
heads is right, but where is 
Zaphod's third arm? 

Roger Bamforth, Stockport, 
Cheshire 

(Our defence is that the 
illustration is of Zaphod 
before he took up ski-boxing. 
To quote The Hitch-hiker's 
Guide to the Galaxy: 'He 
steered with an extra arm 
he'd recently had fitted just 
under his right one to help 
improve his ski-boxing.') 

Philvas defence 

Following your article 'Living 
in the Real World' (PCW, 
February 1985); I was 
part of the Philvas 
development team during 
1983 and can only mourn 
Philips' lack of initiative in 
marketing it, as it has 
been in a saleable form 
for over a year. 

Philvas provides a complete 
environment for the would-be 
video programmer. He is 
protected from the cold world 
of the microcomputer 
operating system, even down 
to the level of backing up his 
diskettes — it's all built-in. 
Programming is carried out in 
ALLVA (Author Language for 
LaserVision Applications) and 
an example routine might 
look like this: 

100 PLAY — start playing 
from frame 100 

500 TEXT A_MENU — show 

contents of text fragment 

A_MENU when frame 500 

is reached 

800 ENDPLAY — stop at 
frame 800, then: 

SELECTON DIGIT —wait 


for a key 

IF 1 DO KEY_1_PRESSED, 

— KEY_1_PRESSED, KEY_ 

1_PRESSED 

IF 2 DO KEY_2_PRESSED 

— are other ALLVA routines 
ENDSELECT 

A 'test fragment' is 
formatted separately from the 
ALLVA code with a screen- 
based text editor, and makes 
use of the teletext encoder in 
the LaserVision player. No 
special Gen-lock hardware is 
required, but only primitive 
computer graphics are 
possible. The author can run 
his programs under control of 
the 'simulator' (a type of 
debugger) which lets him halt 
execution and look atthe 
contents of his variables, and 
traps and reports his more 
cardinal sins before he 
commits himself to Eprom or 
LaserVision disk. 

Before I get carried away, 
the point is that Philvas is a 
complete, integrated system 
and not a hotchpotch of bits 
and pieces where the micro 
doesn't even know what 
frame number the player is 
on. I just hope that Philips 
doesn't price itself out of the 
market. 

H P Sanders, London 

Plotting Penman 

I read Simon Craven's review 
of the Penman plotter with 
great interest. With such a 
novel product, mis¬ 
apprehensions are bound to 
occur, so I would like to take 
this opportunity to comment 
on some of Simon's 
statements. 

Penman comes with a 
standard serial interface and a 
built-in command set so it can 
be used with any suitable PC 
or terminal. Simon reviewed 
Penman with the BBC utility 
disk, and some of his 
comments are obviously 
restricted to that 
environment. In fact, Penman 
is equally at home plotting 
business graphics or land 
survey statistics as it is in the 
laboratory plotting 
experimental results or at 
school plotting from Logo. 

On software availability he 
noted that Acorn had yet to 
release plotter drivers for its 
popular Bitstik program. The 
drivers are now available, and 
include support for Penman. 


Readers will no doubt be 
interested to hear that 
programs are also available 
for the Apple II and Macinosh 
computers, and will shortly be 
available for the IBM PC and 
compatibles. 

Finally, I'd like to correct a 
misunderstanding over 
Penman's commands. Like 
other plotters Penman has 
absolute and relative 
cartesian moves, with pen 
selection, pen-up/down and 
an inbuilt character set (none 
of which interfere with 
homing or cable-untangling 
as Simon stated). In addition, 
Penman has a unique polar 
mode that permits plotting of 
smooth circles and arcs. This 
mode requires the program to 
update its coordinates before 
homing will function, and 
Basic routines are included 
for programmers that 
accomplish this. 

Dave Taylor, marketing 
director. Penman Products 
Ltd, Worthing, W Sussex 

Faster Beeb 

In the Letters column of the 
January issue of PCW , there 
were some statistics to 
'prove' that the Sinclair QL 
is almost as fast as the BBC. 
While I am not an unqualified 
enthusiast of the BBC, it is a 
very fast computer, and so I 
doubt the conclusions of the 
letter. 

Clearly any decision about a 
computer arising from a 
timing test must be viewed 
with caution. As a general 
rule, the more friendly and 
helpful that a Basic is, the 
slower it is likely to run. A lack 
of precision will speed up the 
Benchmarks (particularly 
number 8), but may not be 
desirable. The tests on 
GOTOs and GOSUBs only 
apply to a short program, and 
a Basic which converts line 
numbers to addresses will not 
have the same advantage in 
the Benchmark programs. A 
Benchmark that involves 
screen scrolling might also be 
a useful guide to time. Given 
all this, it is possible to 
criticise the table as printed. 

Firstly, a minor point. LOG 
means base 10 on some 
computers and base E on 
others. The former usually 
have LN for base E, thus LN 
should be used on the test 


where available. On 
Benchmark 8, the Einstein 
gave a fairly close 
correspondence using LOG 
but it did knock off 0.8 
seconds when LN was used 
instead. 

Far more important, 
however, is the weighting 
given to the test. A computer 
that does the simple, 
everyday things quickly, but is 
slow on arrays or 
mathematical functions, is 
hopelessly handicapped in 
the race. A simple and 
effective answer is to take the 
geometric mean instead of 
the arithmetic mean and this 
weights all the Benchmarks 
equally. Readers may be 
interested in the main 
differences this causes to the 
ratings of the 68 computers 
tested. 

Using the geometric mean, 
spectacular rises come for the 
Macintosh — up from 12th to 
3rd — and the Sharp MZ-700 
from 37th to 16th. 

Other rises of four or more 
places are; BBC 18th to 14th, 
Osborne 01 34th to 29th, 

TRS 2 36th to 32nd, 
Spectravideo 59th to 55th, 
and Atari 65th to 60th. The 
losers are Future 7th to 11th, 
Sirius 20th to 26th, Apricot FI 
30th to 37th, Epson PX-8 51 st 
to 57th and Epson HX 61 st to 
65th. 

Finally, the two that started 
me off: the old placing was 
BBC 18th and Sinclair QL 
32nd. The revised placings 
are BBC 14th and QL 35th, the 
difference now being more in 
line with what I suspect users 
of both machines already 
know. 

G T Childs, Winchcombe, 
Gloucs 


Calling all hams 

Martyn Croft's useful article 
'Is anybody there?' in 
February's PCWincluded a 
mention for radio amateurs. 
There is a specialist keyboard 
communications organisation 
called the British Amateur 
Radio Teleprinter Group 
(BARTG). While the majority 
of members are radio 
amateurs, membership is 
open to all who are interested 
in data communications: 
RTTY, AMTOR, packet radio, 
mailboxes, digital repeaters, 
FAX, and so on. The quarterly 
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magazine Datacom averages 
100+ pages, and covers a 
wide range of tutorial and 
practical matters. The annual 
subscription for 1985 is £7 
which should be sent to Mr 
and Mrs J Beedie, Box 3, 
Llandeilo, Dyfed, Wales — the 
cheques to be payable to 
'BARTG'. Please write name 
and address details clearly. If 
we cannot read what you 
have written, we are unable to 
post your Datacom to you, or 
indeed contact you in any 
way. 

Ingemar Lundegard, 

BARTG President (G3GJW) 
Sevenoaks, Kent 

Fly the flag 

After reading Banks' 
Statement (PCW, February 
1985) I felt compelled to do a 
little research. If the threat 
from foreign competition is 
well known in this country, 
how do we fare abroad? The 
answer is, in my rapid persual 
of the ads in Byte , November 
1984, that we don't exist — at 
least I couldn't find any 
names that were recognisably 
British, although I believe that 
Sir Clive does fly the flag as 
best he can (three cheers!). 

But all is not gloom. In the 
same edition is a review of 
three Forth systems on the 
IBM PC with the inevitable 
Benchmarks. Out of curiosity I 
ran the Eratosthenes Sieve 
(screen 16 P309 using : FILL 
rot dup 4 roll + swap do dup I 
c! loop ;) on that splendid 
machine, the Jupiter Ace. In 
fast mode I found the Ace to 
be faster than two of the 
implementations on the PC. 
Either I've boobed or the Ace 
can in some respects beat 
some very expensive 
opposition. 

The only connection I have 
with Jupiter, RML, ACT and 
Sinclair is that I have bought, 
and been impressed by, their 
machines. There are many 
other British manufacturers 
whose products are probably 
equally good, but now there 
seems to be a real prospect of 
many being caught in the 
pincer between the Big Blue 
and MSX. It must not happen! 

The cavity magnetron was 
invented in Birmingham, yet 
how many British microwave 
ovens do you see? We no 
longer produce (in volume) 
motorbikes or cameras, and 
the penetration of our hi-fi 
and car market is deep. If 
buyers cannot be wooed 
away from the advertising 
and hype of foreign sales 
campaigns, then it is time for 
the big boys in British 
electronics to stop chasing 
their costs plus plums from 
the MoD and start repelling 
boarders on the commercial 
front. 


It's high time we stopped 
playing cricket and read the 
first few chapters of Think by 
W Rogers to find out how the 
Watsons made IBM great. 

I urge all prospective 
buyers of computers to scan 
the pages of PCW well — I 
would be very surprised if you 
could not find a British 
machine to suit your needs. 

M Hamer, Ullingswick, 
Hereford 

Diskmarks 

In the November issue you 
asked readers to supply 
Diskmark test results of their 
own systems. The table in Fig 
1 lists the results for both the 
standard Dragon 64 
(DragonDOS) and OS-9-based 
Dragon 64 (with Basic09). 

As you can see, the Dragon 
OS-9 system results are about 
average for floppy-based 
business machines, but 
DragonDOS takes an amazing 
second place in the floppy 
league. 

Notice in particular that in 
test 12 DragonDOS is only 
beaten by Future Technology 
Systems' hard disk system. In 
test 4, Dragon + OS-9 takes a 
joint position, only being 
beaten by the IBM XT hard 
disk system. Once again, the 
effect of a different operating 
system is starkly shown by 
the widely varying results. 

All the tests were manually 
timed and triple checked 
against error. 

Jason Shouler, National 
Dragon User Group, Poole, 
Dorset 

Brave new 
future 

There is currently much 
speculation about the future 
of the home/personal 
computing business. The 
seasonal lack of'positive' 
news inevitably causes idle 
hands to do the devil's 
keyboard work. 

At the April 1984 launch of 
the CPC464 range, Amstrad 
chairman Alan Sugar 
reminded the assembled 
throng that the future of 
consumer computing was 
moving away from the 
specialist fringe towards 


mainstream consumer 
principles and mainstream 
consumer manufacturing 
considerations. 

Coleco's departure from the 
market at the start of the year 
was the first in a series of 
moves that bear out this 
prophecy. 

So consider a future where 
consumer electronics 
principles apply, and just how 
ineffectively the home/ 
personal computer market 
has managed to address itself 
to the consumer as opposed 
to the enthusiast. MSX seems 
to have shot itself squarely 
between the toes, because it 
tried to launch itself through 
a justifiably sceptical 
specialist press. 

Wait until some bright firm 
produces some products with 
genuine consumer 
'acquisition justification/ 
rationalisation' that manages 
to bridge the chasm between 
the present saturated 
specialist market and the 
untapped 'genuine' consumer 
market. 

William Poel, general 
manager, Amsoft, 

Brentwood, Essex 

Computer 

attractions 

In two respects your reader L 
Krancioch (Letters PCW, 
February) and myself appear 
to be similar. One, we both 
had our initial love affairs with 
the late and much lamented 
Dragon. Two, we both had 
(initially) sublime contempt 
for anything other than 
'serious' applications on any 
computer. 

Since my Dragon days, I 
have been allowed access to 
ACT's bluff and friendly Sirius 
and, more latterly, the sexy 
and desirable Apricot (ACT 
aren't paying me a penny for 
this!). 

Having experienced both 
fields, I feel L Krancioch and, 
indeed, some of the gurus of 
the computer industry have 
missed the point. As a 
member of homo sapiens 
computeris, I crave and 
demand colour and interest. I 
feel that many business-type 
applications could benefit 


from the excellent 
presentation of some of the 
games. It also appears to me 
that anyone with the wit to 
design and write a good game 
should have little trouble with 
mastering the more mundane 
'serious' applications. It 
follows that anyone who 
wishes to write a game must 
also be a player — if only to 
keep up with the competition. 

In my view the British 
motorcycle industry 
effectively committed suicide 
by producing only 'serious' 
machines. Fortunately the 
computer industry doesn't 
seem to be going the same 
way, but it does seem an 
extraordinarily easy attitude 
of mind to get into. With the 
greatest respect to the L 
Kranciochs of this world, I 
sincerely hope they are not 
throttled by their own halos. 

D L George, Farnham, Surrey 

Half a brain! 

I'm not a writer, but this time I 
feel that I have to say 
something! It concerns the 
advertisement that appeared 
in the February issue of PCW 
on pages 24 and 25, which 
shows a man with one finger 
and half a brain. 

I grew up in the toughest 
neighbourhood in East LA 
(California) and if someone 
had given me the finger then, 
one of us would not have 
been capable of walking away 
under his own steam, to say 
the least. 

I would like to give the 
same finger to the guy who 
dreamed up the 
advertisement, and the half a 
brain to the people of Island 
Logic, whoever they are. 
'Intelligent Entertainment' — 
is this an intelligent 
advertisment? You can be 
sure that I'll be intelligent 
enough not to buy the 
product! 

Frank N Vallotton, Vaud, 
Switzerland 

I think Island Logic should be 
grateful for your offer of even 
half a brain as it seems to be 
more than it's got at the 
moment. An earlier ad from 
these exemplars of good taste 
featured the line: 'Mr 
Beethoven, as you 
decompose, we compose .' 

TDI Pinnacle 
Benchtest 

So you think your 
Benchmarks are fast, huh? 
Well hold onto your chair and 
get out your book of 
superlatives as you take a 
look at my PCW Benchmarks 
for the Sage II and TDI 
Pinnacle running Swifte-Basic 
Version 2.0 under the Mirage 


(Disk Benchmark results in seconds (by total time order)) 


COMPUTER 

TO 

T1 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

T10 

Til 

T12 

T13 

Total 

Apricot 320k 

18 

6 

8 

19 

10 

20 

2 

21 

2 

7 

13 

103 

46 

7 

282 

DragonDOS 184k 

2 

17 

32 

13 

11 

66 

9 

86 

20 

8 

12 

142 

18 

25 

461 

FTS616k 

12 

4 

5 

21 

27 

45 

15 

49 

16 

8 

43 

229 

35 

39 

548 

Compaq 320k 

24 

11 

16 

24 

24 

36 

8 

67 

16 

7 

13 

319 

125 

49 

739 

IBM PC 320k 

21 

10 

21 

21 

20 

30 

8 

65 

17 

7 

15 

311 

145 

51 

742 

Wren 200k 

14 

5 

9 

21 

21 

38 

14 

37 

16 

9 

19 

385 

200 

21 

809 

DragonOS9184k 

29 

24 

10 

13 

4 

131 

19 

137 

20 

10 

26 

495 

122 

147 

1187 

Rair 3/20 780k 

33 

9 

18 

94 

97 

31 

13 

39 

15 

19 

33 

1009 

235 

37 

1682 

Future FX30 800k 

20 

6 

6 

23 

24 

35 

13 

49 

20 

25 

52 

1132 

311 

50 

1766 

Sirius 600k 

27 

11 

9 

57 

28 

52 

18 

42 

20 

32 

67 

1669 

466 

39 

2537 

Epson QX10 320k 

21 

8 

13 

34 

20 

49 

21 

62 

27 

35 

70 

1762 

486 

45 

2653 

Xerox 820k 

39 

14 

22 

83 

84 

103 

53 

156 

74 

55 

66 

1686 

317 

165 

2917 


Fig 1 Comparison between Dragon and other floppy 
systems 
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The complete computer store... 


Word Processing ■ Communications ■ Data Management ■ Business systems 
Consultancy Installation Training Support 


Business and 
Professional Systems 
(0223) 65334/5 


Engineering 
Support Group 
(0223) 316045 


Home and 

Educational Computing 
(0223)358264 


Communications, 
Electronics, Supplies 
(0223) 68155 


^cippkz 




iincdair 


Tandq epson 


•SANYO 


Cambridge Computer Store 

I & 4 Emmanuel Street, Cambridge CBI INE 



UNBELIEVABLE 

SAVINGS 


COMPUTERS 


APRICOT 

APRICOT 

APRICOT 

APRICOT 

APRICOT 

APRICOT 

BBC 

CIFER 

COMMODORE 

COMMODORE 

COMMODORE 

COMMODORE 

COMMODORE 

COMMODORE 

COMMODORE 

COMPAQ2 

COMPAQ 

IBM PC 

OLIVETTI 

OLIVETTI 

OLIVETTI 

SAGE 

SANYO 

SIRIUS 

SIRIUS 

SIRIUS 

ACT/IBM 

PLUS 5 

* * 


EX VAT 

FI from £775.00 

Point 7 from £2950.00 

PORTABLE from £1495.00 

256K315Kx2 MONITOR £1395.00 

256K720Kx2 MONITOR £1545.00 

Xi 256k 10MB MONITOR £2195.00 

B £320.00 

9000 Multi User21 MB £5095.00 

8250 DISK DRIVE £785.00 

8296 £695.00 

SX-64 PORTABLE £675.00 

64 £156.51 

DISK 1541 £165.21 

PARALLEL INTERFACE £59.50 

1530 C2N CASSETTE £32.00 

2X360K £1795.00 

Plus(IOMB) £3195.00 

List less 17.5% PHONE 

M20 160KB 2x320KB Drives £1295.00 

M24 128KB 2x360KB Drives £1575.00 

M24 128KB 10MB Hard Disk £2695.00 

II & IV POA 

MBC555 128K 2x160K Drives £795.00 


MATRIX PRINTERS ** 


256K10MB £2850.00 

256K 2.4MB £2095.00 

128K 1.2MB £1645.00 

Memory Expansions from £222.00 
External Hard Disk Drives POA 

SOFTWARE ** 

ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT 
LOW COST 


D BASE III 
WORDSTAR 
OPEN ACCESS 
LOTUS 123 
SYMPHONY 
MULTIMATE 
D BASE II 
DMS DELTA 
FRIDAY 
FRAMEWORK 


£360.00 

£195.00 

£360.00 

£295.00 

£420.00 

£240.00 

£230.00 

£395.00 

£135.00 

£345.00 


ANADEX 

DP-6500 500cps 

EX VAT 

£2234.00 

ANADEX 

W P-6000 

£1961.00 

BROTHER 

EP44 

POA 

BROTHER 

HR5 

POA 

BROTHER 

Ml 009 50cps 

£159.00 

CANON 

PW1080A 160cps(NLQ) 

£299.00 

CANON 

PW1156A 160cps(NLQ) 

£379.00 

EPSON 

RX 80T lOOcps 

POA 

EPSON 

RX80F/T lOOcps 

POA 

EPSON 

FX80 160cps 

POA 

EPSON 

FX 100F/T 160cps 

POA 

EPSON 

LQ 1500200cps(NLQ) 

POA 

HONEYWELL 

From 

£375.00 

MANNESMANN 

MT80 80cps 

£177.00 

MANNESMANN 

MT180 160cps(NLQ) 

£579.00 

NEC 

PINWRITER P2(P)(NLQ) 

£535.00 

NEWBURY 

DRE 8850 3001pm 

£2065.00 

NEWBURY 

DRE 8925 240cps 

£1385.00 

OKI 

84 A 200c ps 

£625.00 

OKI 

OKI 92P 160cps 

£360.00 

OKI 

OKI 2410P350cps 

£1535.00 

OLIVETTI 

DM4100E 120cps 

£520.00 

PANASONIC 

KP1091 120cps + NLQ 

£249.00 

SHINWA 

CP80 Model II FT 

£165.00 

STAR 

DELTA 10 160cps 

£299.00 

STAR 

DELTA 15 160cps 

£399.00 

STAR 

GEMINI 10X 120cps 

£189.00 

STAR 

GEMINI 15X 120cps 

£269.00 

STAR 

RADIX l0200cps(NLQ) 

£419.00 

STAR 

RADIX l5200cps(NLQ) 

£525.00 

TOSHIBA 

TH2100H 192cps 

£1275.00 

TREND 

930200cps NLQ80cps 

£1350.00 


DAISYWHEEL ** 
* PRINTERS 


* * 


Not only do we offer top quality products at low 
prices. We also support and develop Software with the 
assistance of our long established software dept. 
NEW RELEASE - UNIX MULTI USER ACCOUNTS 
SOFTWARE. 


MAYFAIR 

MICROS 

BLENHEIM HOUSE, PODMORE ROAD, 

LONDON SW18 1AJ 

TEL: 01-870 3255/871 2555 

We accept official orders from UK Government and 
Educational Establishments. Mail Order and Export 
Enquiries welcome. Callers by appointment. 


BROTHER 

BROTHER 

BROTHER 

BROTHER 

BROTHER 

DAISYSTEP 

DIABLO 

DIABLO 

FUJITSU 

JUKI 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

OLIVETTI 

QUME 

QUME 

QUME 

RICOH 

RICOH 

RICOH 

RICOH 

RICOH 

RICOH 

SMITH 

CORONA 

TEC 

TEC 

TEC 

TEC 


EX VAT 

HR1 POA 

HR15 POA 

HR15 Keyboard POA 

HR15 Sheetfeeder POA 

HR25 POA 

200020cps £219.00 

630 API £1295.00 

Sheet Feeder £490.00 

SP320 48cps £795.00 

610018cps £325.00 

2010Serial 20cps £545.00 

2030 Parallel 20cps £545.00 

3510 Serial 35cps £1049.00 

3530 Parallel 35cps £1049.00 

7710 Serial 55cps £1440.00 

7730 Parallel 55cps £1440.00 

DY450 45cps £880.00 

11/40 RO £1185.00 

9/45 RO £1550.00 

LETTERPR012/20 £475.00 

RP1300S £895.00 

RP1600S £1175.00 

RP1600S FLOWRITER8k £1249.00 
RP1600S FLOWRITER 8k 
IBM PC £1299.00 

RP1600S Sheet Feeder £459.00 

RP1600S Tractor £138.00 

TP1 12cps £154.00 

STARWRITER Fl040 40cps £895.00 
STARWRITER F5055 55cps £1235.00 


Sheetfeeder 
Tractor 


£459.00 

£138.00 


* * 


VDU’s& TERMINALS 


* * 


CIFER 

HAZELTINE 

QUME 

TELEVIDEO 


ESPRIT Fixed Keyboard 
QVT 103(VT100 VT131) 
910 


£760.00 

£395.00 

£695.00 

£489.00 


MEMORY EXPANSIONS' 


AST. HERCULES. QUADRAM. SIMONS 
ALL AT BIG SAVINGS 


POA 
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LETTERS 


operating system. 

Sage II 

Without 
floating 
point unit 
BM1 0.281 

With 
floating 
point unit 
0.156 

BM2 

0.344 

0.219 

BM3 

1.328 

0.688 

BM4 

1.250 

0.563 

BM5 

1.312 

0.609 

BM6 

2.860 

1.578 

BM7 

4.188 

2.891 

BM8 

0.906 

0.156 

Averagel .559 

0.857 

Pinnacle 

Without 

fpu 

BM1 0.20 

With fpu 
0.13 

BM2 

0.25 

0.18 

BM3 

0.90 

0.55 

BM4 

0.80 

0.45 

BM5 

0.90 

0.51 

BM6 

2.00 

1.25 

BM7 

2.90 

2.15 

BM8 

6.20 

0.65 

Ayeragel.80 

0.74 


I agree that the Pinnacle is a 
'blindingly fast' machine, but I 
do think that the Sage II 
redeems itself with the 
assistance of the Swifte-Basic 
compiler. Incidentally, these 
Benchmarks were supplied 
by TDI. 

Other machines which are 
able to benefit from the speed 
of Swifte-Basic and Mirage 
are: MicroAPL Spectrum, 

Sage IV, Newtons 
Laboratories Accron, Sam 
68k, Microcraft Dimension, 
Optim Option, Hewlett 
Packard 200 series, Sord M68, 
and Stride 400 series. 

Gerard Paul-Clark, Sahara 
Software Ltd, London SW8 

Back and forth 

I have read advice in your 
magazine on the marketing of 
software, particularly games, 
and I wonder if you would 
extend your comments to 


cover the marketing of a new 
programming language. 

My knowledge of 
computing is limited to what I 
have taught myself during 
four years using a small range 
of home micros. I therefore 
lack a global view of the 
market, and have little idea 
which sector to aim at. 

The language in question is 
called 'Back', so named 
because of its affinity with the 
plain language aspect of 
Basic, but mostly due to its 
highly complementary 
relationship with Forth. In 
fact, it is usually possible to 
run Back and Forth 
simultaneously on the 
machines at my disposal, a 
feature I expect to be of 
interest to arcade games 
programmers. 

A good illustration of the 
relationship between Back 
and Forth is provided by the 
stack operations. In Back the 
stack grows vertically from 
the top of memory — in 
practice a steel spike on the 
top casing, which can double 
as a joystick — and the 
required result is first placed 
on the stack. It might, for 
example, be a piece of bread. 
The programmer enters at the 
keyboard (or using the voice 
attachment) the question 
'What is it?'. The item is 
popped from the stack and 
reappears in the top right- 
hand corner of the screen 
together with the words 'A 
piece of bread', or whatever is 
appropriate. 

One critic describes Back as 
'an image-recognition system 
masquerading as a 
programming language.' I 
feel criticism of this kind 
belongs in a class with the 
early dismissal of radio as 
'merely induction'. Back is a 
true language with powerful 


general features, some of 
which may even be 
innovative. Moreover, it is 
extremely fast as I discovered 
when I impaled my hand on 
the spike. Almost 
immediately the synthesizer 
cried 'ouch!' and on the 
screen the response 'A man's 
hand' was quickly followed by 
the words 'Why did you do 
that?', a question which so 
preoccupied me that I left for 
the surgery without retrieving 
my hand. I did so using the 
'image retrieval utility' which, 
incidentally, I propose to 
make available as part of a 
separate package together 
with the 'necro-assembler', 
currently a subject of 
litigation between myself and 
Madame Tussaud's. 

When it comes to marketing 
their product, most amateurs 
are vulnerable to the 
approach of unscrupulous 
professionals who are 
primarily interested in money 
rather than in computing. I 
should, of course, like to reap 
the reward for any merit 
found in Back, but my worst 
fear is that it may be 
suppressed, only to appear 
later in a corrupted form by 
someone else. 

Any help you can offer with 
regard to precautions will be 
gratefully received. 

Adrian Taylor, Twickenham, 
Surrey 

Bouquets for 
Sanyo 

I was particularly interested in 
the review of the Sanyo 550-2 
(PCW, January) as I have been 
operating a 555 since April of 
last year and I find that the 
majority of your remarks are 
pretty accurate. 

Some three years ago I was 
made redundant and set up 
in business on my own as a 
sales agent, offering my 
services to manufacturers and 
importers. This business has 
blossomed to such an extent 
that I decided I would have to 
come to terms with installing 
a computer and learning how 
to operate it. 

This decision was made at 
the beginning of 1984, and 
systems that fulfilled my 
requirements were few and 
far between. Most of those 
systems which fell into my 
price bracket came with very 
little or no software bundled 
with the machine. 

The MBC 555 with disk 
drive upgrade (two x 320k) 
was suggested, and this is the 
system I purchased and have 
been operating. 


BLUDNERS 


Our looping has been slipping 
in the Benchmarks. The 
January round-up should 
have given the Einstein 1.17 
for Benchmark 1, and the 
Commodore 715 should have 
had 72 seconds for 
Benchmark 8. This gives the 
Einstein an average of 19.11 
and moves it up four places in 
the table. The 715's average 
should have been 21.94, 
which drops it down to the 
bottom half of the table. 

And February's Pascal 
Benchmarks were also out by 
a factor of 10 on the maths 
test. So the Spectrum figure 


should have been 93, the 
Amstrad's 90 and the QL's 
102. Apologies for the 
missing zeros. 


Line 2060 of the 
Commodore Screendump 
program (PCW Jan 1985) is 
incomplete, suddenly ending 
mid POKE. The full line should 
read: 


2060 OPEN1,3,0, 

'SCREENDUMP': 
POKE781 ,D: 
POKE782,0: 
SYS65466 


I would like to take issue 
with you over one or two 
points in the article. The silver 
finish to the keyboard, 
processor and VDU is as 
acceptable today as the day I 
took delivery of the 
equipment. 

Your remarks concerning 
the on/off button puzzle me: I 
have never come near to 
accidentally knocking this 
button. But even so, it takes a 
concerted push on this button 
to turn off the machine. And 
on my model, turning the 
power on immediately 
illuminates the LED in the A 
drive, indicating the machine 
is on, regardless of whether a 
disk is in the drive or not. 

I totally disagree with your 
remarks concerning the 
keyboard supplied with this 
package. Without exception, 
everyone has remarked how 
elegant the keyboard is and 
how well it operates. 

However, I do agree with 
your criticism regarding the 
NUM LOCK key, which is a 
real pain. The only advice I 
can offer your readers is that 
it is always 'off' when you 
load any of the bundled 
software. 

Regarding the database, the 
whole package is known as 
Infostar. Infostar is divided 
into three parts: Datastar, 
Reportstar and Formsort (not 
Filesort as you mention). 
Datastar consists of two 
programs: Formgen, the form 
generating part of the 
program; and Datastar, the 
data entry section. Reportstar 
has three parts: Rgen, the 
report generating program; 
Redit, which allows you to 
edit the form; and Report, 
which prints the actual data. 
Formsort does just what its 
name says — it sorts the files! 
Brian Pogson, Worthing, 
Sussex 

Strangely 

strange 

As a member of the 
Association for the Scientific 
Study of Anomalous 
Phenomena, I am interested 
in cases of anomalous 
computer effects. 

Can I appeal to readers for 
any information, at first or 
second hand, no matter how 
bizarre, concerning 
unexplainable malfunction or 
unexpected output? 

All accounts will be treated 
in strictest confidence, and 
should be sent to: 

Roger C Morgan, 15A 
Kensington Court Gardens, 
London W8 5QF ITTH 
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BANKS’STATEMENT 


Swansong? 


So long, farewell... Is it curtains for the independent dealer? Martm 

Banks tel]s a cautionary tale. 


Now, remind me: how does that song 
go? Ah yes, I remember: 'So long, its 
been good to know you/ 

The writing is on the wall about your 
departure, you've bought your tickets 
and are retiring to the West Country to 
reminisce about how things were and 
remember the good times. I shall miss 
you. Well, some of you anyway. 

What do you mean, you didn't know 
you were going? You mean you are 
going to stick around and fight it out? 
That's suicide in a big way. You can 
either walk out now, and keep some 
dignity, or be brought out later with 
your toes turned up. I don't think I would 
be a computer dealer now for love nor 
money. 

Soon, the way things are going, 
there won't be anywhere left where it is 
worth being an independent computer 
dealer. 

What's the reason for such a negative 
attitude? It is for reasons which make 
bad business sense, bad marketing 
practice, and in the end give me (as an 
average punter in the street) a degree of 
choice in selecting a computer or 
software package that I probably 
wouldn't know I needed until I hadn't 
got it. 

To demonstrate the point before 
moving on I will tell a short but true 
story. The other week a picture fell 
down in my home; one of the hooks in 
the frame had come out and promptly 
got itself lost. I went to a local hardware 
store expecting to have to pay 50 pence 
or so for a pack of at least half a dozen of 
the things, just to get the one I needed (I 
have done this twice before and always 
lost the redundant ones by the time I 
have needed them). The owner of the 
store, however, dug in a box and 
brought one out. Joking about the 
effect on my bank balance, he charged 
me 3p for the single hook. That is what I 
call service. 

It has been this type of service that 
many of the dealers in computer 
systems and software have attempted 
to offer, or have at least aspired towards 
(yes, I knowthey area//sharks, butthere 
are good sharks and bad sharks). The 
customers, especially those that were 
after the slightly more expensive pro¬ 
ducts, got some attention, and there 
wasan attemptto relatethe productsto 
the user's specific needs. 


Now, however, many of these deal¬ 
ers are doomed to go out of business. 
This will happen even if they are 
currently doing well. The reason is the 
arrival of the big boys into the playpen 
— the manufacturers are muscling in. 

In December 1984 two big names in 
manufacturing micros, ACTandTandy, 
announced a new joint venture com¬ 
pany. This will take the ACT Computer- 
World chain, and Tandy's Computer 
Centres, and combine them into a new, 
European-oriented retail chain. Within 
a year, they hope to increase the 
start-up figure of 50 shops in Europe to 
150. 

There is one key, fundamental and 
all-pervasive reason for the two com¬ 
panies to be in retailing, either indi¬ 
vidually or together. That reason is 
because it makes financial sense. There 
isasecond, related reason — itissound 
marketing tactics — but it's the first 
which is most important. A successful 
dealer can get up to 35 per cent margin 
on the computers sold, and from this 
the costs of the business must be made 
and the holiday in Tenerife paid for. If 
the manufacturerownsthe retail outlet, 
then that 35 per cent is not going into 
someone else's pocket. 

This is all extremely sensible, finan¬ 
cially speaking, but it does seem to have 
one or two potential drawbacks for the 
rest of the dealer/retailer fraternity and, 
as a knock on effect, the end users and 
potential customers. These drawbacks 
are the same as can be deduced from 
the growing trend towards big, national 
dealer chains that, by definition, have 
tremendous purchasing power with 
their supplying companies and can 
operate the economies of scale to their 
own advantage. 

The main drawback for the smaller, 
independent dealer is if one of these 
major chains or manufacturer-owned 
outlets moves into the same town or 
area. The newcomer will wantto attract 
business and make an impact, that is 
obvious. Oneway he can achieve this is 
by making his prices . . . what's the 
word? ... ah yes, 'competitive'. 

Now, perhaps the dealers can com¬ 
pete by offering specific skills or ser¬ 
vices, by locating a vertical market 
niche in their serviceable area that will 
provide them with good revenues and 
margins because they are adding real 


value to the basic computer box. I think 
this is the way most independent 
dealers should go, but even here the 
odds are being stacked against them. 
Apple, for example, has announced its 
new dealer scheme which has, as its 
central core, an undertaking by a dealer 
to order £60,000 worth of kit. For a 
small, specialist dealer, selling systems 
worth£10,000all up into vertical market 
slots, the computer may be only 15-20 
per cent of that price. The rest is 
specialist product and knowledge, and 
that can't be sold quickly, a la supermar¬ 
ket tactics. 

If such companies are keen to get 
their hands on all the margins that can 
be made from the personal computer 
business then they are going about 
things in entirely the right way. How¬ 
ever, as happens with a lot of this 
competitive spirit stuff, the poor punter 
often ends up with a restriction of 
choice in the end, for eventually all the 
options are whittled down to be small 
enough to fall through the drain cover 
of liquidation. 

Yet getting rid of the independent 
dealers is not entirely sensible. Yes, 
some are real crooks and need to be 
shot, but the majority serve a good 
purpose, and that purpose is getting 
better. I have written before that the 
business is changing from a 'bought 
from' to a 'sell to' market-place, and that 
the manufacturers are going to need all 
the outlets they can get if they are to 
maintain continued growth in busi¬ 
ness. They particularly need a variety of 
outlets staffed by people who know 
what they are talking about, as nearly all 
the potential customers who have even 
thought they might need a computer 
will have already bought one by now. 

To continue growing, the industry 
now needs to sell to those people who 
think they probably don't want one, or 
who aren't at all sure. Such people need 
help, advice and careful nurturing to be 
won over, and that takes time and 
money. 

The other alternative for such people, 
which will probably happen anyway, is 
that they will go with what seems 
safest. Over the next year or so, 'safest' 
is going to mean IBM. 'Big Blue' wants 
all the business and means to get it. 
Then, I suppose, there won't be any 
choice at all. llTl 
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Acorn Computers has been one of the 
success stories of the British home 
computer market. After the company 
was awarded the contract to build the 
BBC Micro it went from strength to 
strength, especially in the educational 
market where the BBC machine domin¬ 
ates in the lower levels of schooling. 

But recently the good times have 
turned sour for Acorn: most schools, 
now have their quota of BBC Micros, 
and the Electron home computer hasn't 
sold as well as the company hoped. This 
led Acorn to a financial crisis which, 
with the aid of Olivetti, it is trying to 
resolve in an attempt to get back on the 
straight and narrow. 

A major part of Acorn's strategy, at 
leastpriorto its financial problems, was 
its new range of business machines, 
designated the ABC range. This spans 
from a basic terminal, through scientific 
machines based on the National Semi¬ 
conductor 32016 CPU, to the 300 and 
the 310— powerful business machines 
based on the Intel 80286 processors. 

Reviewing the machines while the 
company's financial position is being 
reorganised makes it hard to give a final 
opinion. But the machines themselves 
are interesting enough to warrant close 
inspection — so we decided to look at 
the top-of-the-range model, the ABC 
310. 

Hardware 

The main difference between the 300 
and the 310 is that the 300 comes with 
two floppy disk drives whereas the 310 
has a hard disk. 

The overwhelming first impression 
of the ABC 310 is one of sheer ugliness. 
Instead of the traditional design of 
separate boxes for the processor/disks, 
display and keyboard, Acorn has 
housed all the electronics, the disk 
drives and the display in one box. The 


result is a machine which looks like a 
vastly oversized monitor on a tilt/swivel 
stand. 

The main problem isthesheersize of 
the unit. Complete with the stand, it 
measures 16ins high by 15V4ins wide by 
15 3 /4ins deep, which makes for a very 
bulky casing that isn't helped by a 
slab-like grey and black colour scheme. 

It's also interesting to note that those 
who saw the unit in the office com¬ 
mented on how old-fashioned it looked, 
especially the keyboard which looks 
very dated. Again, this is partly due to 
the size of the machine. 

The net effect of this design isthatthe 


machine completely dominates any 
desk it is placed on. While this is also 
true of other powerful micros like the 
IBM PC/AT, you usually get the option of 
placing the main system unit on the 
floor to free desk space. The ABC 310 
gives no such option. 

Most of the front of the machine is 
dominated by a black panel that sur¬ 
rounds the display tube, beneath which 
are the diskdrives and below them, the 
Acorn badges. The back panel houses a 
wide range of I/O ports which are 
arranged on four levels in an apparently 
random order. 

From the top, there is a nine-watt DIN 
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The back panel houses a wide range of I/O ports which are arranged on four levels in random order 


socket designed to take a 
mouse, and a British Tele¬ 
com-style socket marked 'BT 
Link'. Presumably this is for an internal 
modem, but it wasn't connected to 
anything on the review machine. 

Next there's a Centronics printer 
connector which, unfortunately, is of a 
non-standard design and requires a 
special cable. 

At the third level are two large D 
sockets. One 37-way socket is labelled 
'1 MHz Bus'; the other is a 25-way socket 
for the keyboard connection. 

The fourth level provides four round 
DIN sockets and a 15-way D socket. The 
four DIN sockets give RGB monitor 
output, an RS423 serial port, a cassette 
tape port and an Econet network port. 
The D socket is labelled 'Analogue In'. 

Those who are familiar with the BBC 
Micro will have noticed that many of the 
interfaces are exactly the same as those 
found on the ABC 310. There's a good 
reason for this — one of the boards 
inside the unit is very close in design to 
that on the BBC. 

Getting inside the ABC 310 is simplic¬ 
ity itself. All you do is unclip a couple of 
quick-release straps on the back, unclip 
the front and pull off the top casing. For 
all inquisitive types, a word of warning 
should be issued here. The first thing 
you see when you take off thetop casing 
are the electronics for the monitor, 
most of which are uncased. Some of 
these electronics use very high vol¬ 
tages and can hold their charge for 
some time after the unit has been 
switched off, which makes messing 
around inside this machine more 
dangerous than it usually is on a 
business micro. 

The basic architecture behind the 
whole ABC range is broadly the same: 
all the machines are based to some 
extent on the electronics of the BBC 
Micro. The BBC comes with a special I/O 
port called the 'tube' built in, which 


The disks can read and write many different formats 


allows a second processor to be con¬ 
nected to the computer. When this is 
done, the BBC 6502 processor is only 
used to handle I/O, disks, keyboard, and 
so on. It's the second processor which 
actually runs the applications program. 
By using the tube, Acorn has been able 
to design boards based on a wide range 
of processors and so develop different 
products which contain very powerful 
co-processors but which are based on 
the Beeb. 

Thesecond processorontheABC300 
and 310 is an Intel 80286 as used in the 
IBM PC/AT. 

Gaining access to the ABC 310's 
computing electronics is quite straight¬ 
forward once you have discovered 
where Acorn has hidden the boards. 


As stated, the majority of the space 
inside the casing is taken up by the 
monitor electronics and the tube; this is 
all housed in its own substantial chas¬ 
sis. The computing electronics live in 
three main areas. The BBC PCB lies 
below the monitor chassis, and the 
co-processor and various I/O controller 
boards lie in two panels, one each side 
of the monitor chassis. To gain access 
to the co-processor and I/O controller 
boards, you release four quick-release 
studs and the wings housing the PCBs 
hinge outwards. 

To get at the BBC circuitry, you 
release two more studs and hinge up 
the whole monitor chassis. When the 
unit is opened up in this fashion, it looks 
as if it has been dropped from a 


122PCW 










































wy Tailored Business Systems 


Complete Business Systems Tailored To Your Needs 


based on Apricot,Sperry, IBM, Hewlett Packard,Sirius,Canon, Epson & Brother 

T/lllllllllll lllllffl -- 


Apricot 

XI 


System 1 • 

APRICOT XI 

Hard Disk + Free Printer + 
Free Integrated Accounts 
Software including Payroll 
Training & Installation 


★ £2995 


VAT 


System 3 


* System 2 

SPERRY 

MODEL40 

10 MEGABYTE 
HARD DISK 

Free Printer 
Free Integrated ^ 
^ Accounts Package ^ 

★ £3295 



VAT 



APRICOT FI 

720K Disk 256K Memory 
includes Integrated Accounts Software 

°™*£1495v*at 



=tr| 


• System 4 

SPERRY 

MODEL 25 

COLOUR MONITOR 
360K Twin Drive 

JL Free Jl. 
Integrated * 
Accounts 
Package 

+ 

VAT, 


£2450 



System 5 • 

APRICOT 
TWIN DISK 

\+ Free Word Processor 
+ Free Printer 

★£1795v\t 



• System 6 

IBM XT 

Hard Disk + 

Full Integrated 
Accounts Package 
including Payroll 
+ Free Printer 


System 8• [^£^££0^ 

APRICOT POINT 32 


with up to 32 
Terminals including 
Integrity Multi User 
Accounting Software 


prof 1 

★ £3995 vat 

Depending on number 
of Terminals 


System 7' 

APRICOT 
POINT 7 

with up to 6 
Terminals & Integrity 
Multi User Accounts 
Package 

★ £3995. vat 

Depending on number 
of Terminals 


Authorised ACT & SPERRY Dealers 


Full Maintenance available 


Leasing Facilities arranged 



Tailored Business Systems Ltd 


2nd Floor, Gate House,The High, Harlow, Essex CM 201LW 


contact us on... 0279 413893 


(10 lines) 





































★ LOW 
PRICES 


jisiTisry 

BUSINESS SYSTEMS LTD 

56, MAPLE DRIVE, EAST OR INSTEAD, WEST SUSSEX, RH1S 3UR 


★ SERVICE 
ADVICE 


TREAT YOURSELF! AT THESE PRICES YOU CAN AFFORD IT!! 


1 APPLE COMPATIBLE PERIPHERALS 

128K FIAM Card wilh manual & ack 

£ 

139.95 

Disk Dnve Controller Card 

£ 

34 95 

16K FIAM (language) Card 

£ 

39 95 

80 Column Card 

£ 

44 95 

80 Column Card for lie 

£ 

44.95 

80 Column Card for lie with 64K RAM 

£ 

84 95 

80 40 Column hard switch 

£ 

995 

80 Column Inverse Video chip 

£ 

4.95 

Z80CPMCard 

£ 

39 95 

CP M Z80-B 16MHz) Card with 64K RAM 

£ 

169 95 

Parallel Printer Card (Centronics) 

£ 

34.95 

Parallel Printer Card (Epson) 

£ 

34.95 

SUPER Parallel Card with manual 

£ 

89.95 

Pnner Buffer Card (64K dump) 

E 

129.95 

Grappler • Card 

£ 

84.95 

Grappler • 16K Buffer 

£ 

149.95 

Communications Card 

£ 

3295 

RS 232 Senal Interlace Card 

£ 

34.95 

SUPER Senal Card with manual 

£ 

89 95 

7710 Asynchronous Serial Interlace 

£ 

79.95 

NTSC to PAL Converter • UHFMod 

£ 

44.95 

RGB Card (TTL Output) 

£ 

4995 

RGB Card (LINEAR Output) 

£ 

49.95 

IEEE 488 Controller cable disk & manual 

£ 

149.95 

Eprom Blower Card (2716 2732 2764) 

£ 

49.95 

NEW Eprom Blower (2716 2732 2764 27128) 

£ 

5995 

8 BIT AD DA Card 8-channel 

£ 

5995 

12 BIT AD DA Card 

£ 

119.95 

8 BIT 16 Channel AD Card 

£ 

59 95 

8 BIT 16 Channel AD DA Card 

£ 

109.95 

CLOCK CARD (TIME II) Card 

£ 

44.95 

Music Card 

E 

44 95 

Wildcard 

E 

69.95 

Wild Card Plus 

£ 

99.95 

Four Port Twm 6522 Card 

E 

34.95 

6809 Card 

£ 

119.95 

Integer Basic Card 

£ 

3295 

CUMANA Drive for Apple 

£ 

145.00 

AFD 2 320KB Floppy Dnve 

£ 

249.00 

AFD-4 640KB Floppy Drive 

£ 

289 00 

AFD 4 Controller 

£ 

59.00 


INTEC 5MB HARD DRIVE E850CX 

INTEC 10MB HARD DRIVE £1099 01 

(All INTEC drive prices include interlacing utility & diagnostic software together with 
24-month service warranty) 


LOGO Card 

£ 

59.95 

Joystick (2 control buttons) 

£ 

9.95 

Joystick (self centenng) 

£ 

1495 

Joystick (deluxe version) 

£ 

19.95 

Joystick extension cord 

£ 

3.99 

Apple Compatible Power Supply 5A 

£ 

4995 

ASCII Encoded Keyboard with 1 c mod 

£ 

54 95 

IBM STYLE keyboard for Apple 

£ 

89 95 

A C Cooling Fan (clip on)with suppress 

£ 

24.95 

Speech Card 

£ 

79.95 

Replay Card 

£ 

79.95 

Forth Card 

£ 

8995 

8088 Card with 64K (capacity 128K) 

£ 

365.00 

Ught Pen system 

£ 

195.00 

Graphics Table 

£ 

89.00 

NEW 1 Modem AD AA Card, with s w 

E 

149.00 

1 PRINTERS -DOT MATRIX 

ADMATE - (Shinwa Mechanism) 



ADM-80 F T SOcps 


£ 162 

ANADEX 100°c DUTY CYCLE 



DP-9000B 180cps 80 col 


£ 789 

WP-6000 500cps 132 col (NLQ) 


£1795 

DP-6500 500cps 132 col 


£2015 

BROTHER 



HR-5 Portable thermal transfer (P or S) 


£ 125 

EP-44 Thermal transfer (KSR) 


£ 189 

M-10091 IBM) 50cps 


£ 163 

CANON 



PW-1080160cps(NLQ) 


£ 289 

PW-1156 160cps (NLQ) 


£ 349 

EPSON 




RX-80T lOOcps 
RX-80FT lOOcps 
RX-100FT lOOcps 
FX-80 160cps 
FX-100FT 160cps 
LQ-1500 200cps (NLQ) 

EPSON 8143 Serial I Face OK 
EPSON 8145 Serial I Face 2K buffered 
EPSON 8148 Serial I Face 3K buffered 
XON XOFF Senal I Face 2K buffer 
EPSON COMMODORE I Face 2K buffer 
EPSON 8165 PET IEEE 2K I Face 2K buffer 
EPSON PET IEEE Cable 8260 
EPSON APPLE Card 8132 
EPSON APPLE Cable 8321 
8K Buffered parallel or senal I F 
16K Buffered parallel or senal I F 
32K Buffered parallel or senal I F 
64K Buffered parallel or senal I F 
HONEYWELL 
Li 1 I 

MANNESMANNTALLY 
MT-8080cps 
MT 160 160cps 
MT-180 160cps (NLQ) 

NEC 

PINWRITE R P2 (P) 80 col 
NEWBURY DATA Heavy Duty 
DRE -8925 Parallel 240cps 132 col 
DRE-8850 Parallel 300L PM 
OKI MICROLINE 
OKI-82A P&S 120cps 80 col 
OKI-84A 200cps 


£ 173 
£ 395 
C 575 


OKI-92P 160cps 
OKI-83A 120cps 
OKI-24IQP 350cps 
PANASONIC 
KX-P1091 
RADIX 
10FT200cps 
RITEMANN 

PLUS - (MX-80 FT compatible n 20cps 80ci 

BLUE PLUS (RX-80 FT comp ) 140cps 80cl 

II (FX-80 compatible) 160cps80col 

15- (FX-100compatible) 160cps 136col 

SEIKOSHA 

GP-80FT 

GP-100 VIC 50cps 

GP-100 Parallel or Senal 

GP-500A 50cps 

GP-250X 50cps 

STAR -One Year Guarantee 

GEMIN110X F T 120cps 80 col 

DELTA 10X FT 160cps80col 

RADIX 10 FT200cps80coi 

GEMIN115X F T 120cps 132 col 

DELTA 15 FTl60cps 132 col 

RADIX 15 FT200cps132col 

TAXAN 


E 185 
E 210 
E 339 
E 315 
E 420 
E 855 
£ 29 
E 59 


E 359 
E 385 
£1519 


E 210 
E 234 
E 259 
E 399 

E 162 
E 159 
£ 159 
E 169 
E 199 

E 195 
E 295 
E 410 
E 279 
E 425 
E 319 


KP-810140cps80colNLQ 

£ 289 

KP-910 140cps 156colNLQ 

TEC 

£ 328 

1550 Parallel 

£ 450 

1550 Senal 

£ 489 

TOSHIBA 24 Wire Head 

TH-2100H Senal lOOcps (NLQ) 

£1269 

I PRINTERS-DAISY WHEEL 

BROTHER 

HR-1 Parallel 16cps 

£ 245 

HR-15 Parallel 20max 

£ 319 

HR-25 Parallel 25cps 

£ 549 

HR-35 Parallel 35cps 

£ 729 

HR-15 Keyboard 

£ 129 

HR-15 Sheet Feeder 

£ 179 

HR-15 Tractor Feed Umt 

£ 60 

HR 25 35 Sheet Feeder 

£ 185 

HR 25 35 Tractor Unit 

£ 75 

"SPECIAL COMBI PRICE" 

HR-35 • SHEET FEEDER 

TOWA 

£ 829 

Daisy Junior 14cps 80coi 

£ 199 

Dais^step 200018cps 132coi 

£ 219 

630-API 40cps 

£1289 

630-API Sheet Feeder 

£ 479 

EPSON 

DX -100 Parallel or Senal 20cps 

£ 429 

JUKI 

6100 18CPS 

£ 315 

6300 

£ 795 

2200 

£ 249 

2100 

£ 169 

NEC SPINWRITER 

3510 Senal 35cps 

£1045 

3530 Parallel 35cps 

£1045 

7710 Senal 55cps 

£1429 

7730 Parallel 55cps 

£1429 

2010 Senal 20cps 

£ 539 

2030 Parallel 20cps 

QUME 

£ 539 

11 40 RO (without interlace) 

£1165 

9 45 RO full front panel 

£1525 

12 20 Letter Pro (S or P) 20cps 

£ 445 

9 55 RO full front panel 55cps 

£1895 

11 55 RO (without mterfacei 

QUEN DATA 

£1359 

Daisy Wheel Parallel 18cps 

RICOH 

£ 229 

RP-1300S Parallel 30cps 

£ 865 

RP-1600S Parallel 4K 60cps 

£1165 

FLOW RP-1600 (P or S) 

£1235 

FLOW RP-1600 IBM-PC 8K 

£1279 

Elec Mech Sheet Feeder RP-1600 

£ 445 

Tractor Unit for 1600 Models' 

£ 129 

SILVER-REED 

EXP-400 Parallel lOcps 

£ 235 

EXP-400 Senal lOcps 

£ 260 

EXP-500 Parallel 16cps 

£ 279 

EXP-500 Senal 16cps 

£ 315 

EXP-550 Parallel 19cps 

£ 455 

EXP-550 Senal I9cps 

£ 497 

EXP-770 Parallel 36cps 

£ 755 

EXP-770 Senal 36cps 

£ 864 

Tractor for 500 

£ 84 

Tractor for 550 770 

£ 105 

Cut Sheet Feeder for 500 

£ 163 

Cut Sheet Feeder for 550 770 

£ 163 

8K Buffer for 770 

£ 55 

16K Buffer for 770 

£ 95 

48K Buffer for 770 

SMITH CORONA 

£ 259 

TP-1 SERIAL ONLY 12cps 

£ 149 

TEC STARWRITER 

FI 0 40 Parallel 4Ccps 

£ 830 

FI 0 55 Parallel 55cps 

£1229 

Elec Mech Single Sheet Feeder 

£ 445 

Tractor for F10 units 

£ 129 

Uchida DWX 305 20cps 

£ 199 

| MONITORS 


SANYO 

DM-211240col 15MHz • P31 


DM-8112CX 80 col 18MHz • P31 
CD-312514 Normal Res RGB 
CD-311714 Medium Res RGB 
CD-311514 High Res RG3 
DMC 7650 IBM APRICOT Colour Monitor 
YANJEN 

GN-1211 1 2 Green or Amber 20MHz with tilt & swivel base 
ZENITH 

122E12 15MHz AMBER 
123E12 15MHz Green 
Titt base for above 

ZVM-13313 Colour H. Res (IBM-PCi 
Cable for ZVM-133 IBM-PC 
PLOTTERS 
EPSON H180 Plotter 
AST AR MC P-40 4-Colour 80 character 
ASTAR MCP-80 4-Colour full graphics 
COLOUR PRINTERS 
SEIKOSHA GP-700A 
EPSON JX-80 160cps Text 

DIABLO 150C l 

ANADEX DP-9725B El 299 

HARD DRIVES & CONTROLLER PACKAGES All 

CSI RODIME inc cable frost controller manual & support disk Available for IBM-PC 
APRICOT PC-COMPATIBLES SANYO 550 555 

11 MB WINCHESTER • CONTROLLER £ 999 

22 MB WINCHESTER • CONTROLLER £1259 

33 MB WINCHESTER • CONTROLLER £1399 

44 MB WINCHESTER • CONTROLLER £1599 

HARD DRIVE • CONTROLLER STREAMER All CSI RODIME CIPHER 
supplied with cables host controller manuals & support disks In versions for IBM-PC 
APRICOT PC-COMPATIBLES& SANYO 

11 MB WINCHESTER CONTROLLER STREAMER £1749 

22 MB WINCHESTER CONTROLLER STREAMER £1999 

33 MB WINCHESTER CONTROLLER STREAMER £2159 

44 MB WINCHESTER CONTROLLER STREAMER £2389 


£ 296 
E 389 
E 349 


E 349 
E 105 
E 165 

£ 345 


COMPUTERS 


APRICOT 

Fl £ 910 

PC256K 2 • 315K Monitor E1389 

PC256K 2 • 720K Monitor £1529 

XI256K 10MB Monitor £2189 

SIRIUS 

128K 1MB £1695 

256K 10MB £2845 

BBC 


MODEL B 
COMMODORE 64 
SANYO 

MBC550128K t • 160K software 
MBC555128K • 2 • 160K software 
MBC 550-2 as 550 but 360K Dnve 
MBC 555-2 as 555 but dual 36CK dr 
CRT 36 Hi Res 12 Green Monitor 
CRT 50 Med Res Colour Monitor 
CRT 70 Hi Res Colour Monitor 
MBC 232 RS2321 Face board 
64K RAM Plug In Module 
EPSON 

PX -8 Portable Computer 
120K RAM Disk tor above 
PX8 120K RAM Disk 
OX-10 Desk Top Computer 
ZENITH 

Z 150PC2 • 320K 128K RAM 

Z-150PC wilt' 10MB Hard Drive 

Z-160PC Transportable 2 • 320K 9 display 

O'lvetti 


£1545 

£2799 

£1729 

EPOA 


SOFTWARE 


WORDSTAR 
DBASE II 
FRIDAY 
FRAMEWORK 
LOTUS 123 
SYMPHONY 
DMS-DELTA 
MULTIMATE 
OPEN ACCESS 
DBASE III 
SUPERCALC II 
SUPERCALC III 
MULTIPLAN 

PEACHTREE ACCOUNTS 
PFS FILE 
PFS REPORT 


£189 
£229 
£129 
£335 
£289 
£415 
£390 
£2 35 
£349 
£355 
£179 
£199 
£115 
POA 
£ 75 
£ 65 


We can handle all major brands of software and offer considerable discounts Call for 
latest prices 


DRIVES-MEGABYTES FOR MICROPOUNDS! 


5 1 4 1 2 Height SS DD 160KB Apple Compatible 
5 1 4 1 2 Height 500KB 40 80 IBM compatible 
5 1 4 1 2 Height 1 MB 40 48 BBC compatible 
5 1 4 1 2 Height 1 6MB 40 80 
5 1 4 1 2 Height 2MB 40 80 
3’2 1 2 Height 500KB 
3'2 1 2 Height 1MB 
8 Full Size 1 6MB 
8 1 2 Size 1 6MB 

HR 521 1 2 Height 12 75 MB Hard Disk untormated 

All brand new boxed with built in controller slandard power requirements Full 
documentation and technical details 


£109 

£119 

£125 

£159 

£199 

£119 

£125 

£309 

£282 

£492 


Cumana BBC Dnves 1 year guarantee 100K-800K from £96 

4164 RAM CHIPS 

Mitsubishi. NEC. OKI. 150NS £2.49 each (100-up) 

For smaller quantities please call 


REMEMBER! Even if you don’t see it advertised here we can probably supply it AND FOR LESS. Problems with limited space means that we are only able to advertise a 
limited range of products. Additional prices on application. Consumables, paper, ribbons etc. supplied at exceptional prices. 24-HOUR DELIVERY on items ex stock. 
CARRIAGE WITHIN UK: 

Items which may be dispatched by POST (eg, peripheral cards etc.) add £2.00 per order for any order under £50.00. ORDERS EXCEEDING £50.00 CARRIAGE FREE. 
Items which must move by CARRIER (such as printers, monitors etc.) will be delivered within 24 hours for a charge of £10.00. OR ALTERNATIVELY within 48 hours at a 
charge of £7.50. On all software a minimum charge of £4.00 p&p is applicable. EXPORT ORDERS: Call for Tariff. Excellent Rates to Europe. 

Add 15% VAT to all prices given. Remember, VAT is also applicable on carriage at 15%. Terms CWO. DEALER ENQUIRIES WELCOME. FOREIGN enquiries if possible 
by telex please. MONEY BACK GUARANTEE. SEND £1 FOR OUR LATEST CATALOGUE OF OVER 3000 ITEMS. 


I t i mv j r. i 


TEL: (0342) 24631 • 313427 TLX: 957547 
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great height and has disinte 
grated! 

The review ABC 310 contained no 
less than five PCBs, all connected by 
lengths of ribbon cable glued onto 
them. 

As is so often the case with review 
machines, my ABC 310 was a pre- 
production lash-up; I don't expect the 
production versions to have the cables 
secured in place with Araldite. 

Close inspection of the BBC PCB 
revealed that it isn't a BBC PCB! Acorn 
re-designed the PCB and the whole 
layout has changed, so the board in the 
ABC 310 has no less than eight side¬ 
ways ROM sockets and provision for 
double-density disk drives. On the 
review machine, four of the ROM 
sockets were filled by an advanced DFS 
ROM, utilities ROM, network controller 
ROM and an old OS 1.00 ROM. 

The 80286 co-processor board is a 
very minimalist affair. Apart from the 
main processor, the PCB just holds 
some discreet TTL logic, RAM, 32k of 
ROM and a Ferranti ULA which controls 
the tube. The review machine came 
with four banks of eight 256k RAM 
chips, making a total onboard capacity 
of 1Mbyte. 

The ABC's modular approach is both 
an advantage and a drawback. The 
advantage is that it's easy to upgrade 
the system by plugging in the appropri¬ 
ate co-processor and controller boards. 
The disadvantage is that the system 
becomes a messy cat's cradle of ribbon 
cable which makes it physically larger 
than it would otherwise have been. 

The review machine came with one 
790k 5V4in floppy disk drive and one 
10Mbyte half-height hard disk. The 
floppy disk drive can read and write a 
number of different formats, including 
360k IBM and 380k CP/M (for compati¬ 
bility with lower-end ABC machines). 
Although the hard disk worked OK, it 
combined with the built-in fan to make 
this system one of the noisiest I've ever 
tested — it drove me mad. 

The keyboard is another odd feature. 
While most modern machines are 
moving towards low-profile styling, 
this keyboard looks old-fashioned and 
chunky. 

The keyboard unit attaches to the 
main unit via a coiled cable and a 
25-way D plug,and hasenoughcableto 
allow it to be used on a desk or on your 
lap. Although the casings are made out 
of plastic, the keyboard is quite heavy 
and feels sturdy enough to take a fair 
amount of abuse. The keys are laid out 
in a fairly standard manner. The main 
qwerty typing section takes up most of 
the left side of the unit; to its right is the 
numeric keypad, and above it are 10 
programmable function keys. 

The keyboard also comes with three 
LEDs. Two of these indicate that CAPS 
LOCK and SHIFT LOCK have been 


activated, but unfortunately 
they are not labelled and it's up 
to you to determine which means 
which. 

On the back of the keyboard unit 
there's a rocker switch and a button: the 
button resets the system and does a 
warm boot; and the rocker switch is 
used to switch the 80286 co-processor 
on and off. Normally it would be 
switched on, but if you want to use the 
machine as a BBC, you can switch off 
the co-processor and the ABC turns into 
a very expensive BBC Micro. An LED on 
the top of the keyboard indicates that 
the co-processor is switched on or off. 

Apart from its old-fashioned looks, 
the keyboard operated well enough. 
The keys feel and sound rather loose, 
but generally it looks as if it can take 
long-term usage. 

The display monitor is built into the 
main unit. A quick look inside at its 
electronics reveals that it is built by 
Microvitec, which makes a wide range 
of monitors, and as such it's a fairly 
standard 80-column by 25-line colour 
monitor. Brightness is controlled by a 
small thumbwheel under the front of 
the main unit. 

When the machine is running CP/M, 
the screen's graphics resolution is the 
same as mode 0 graphics on the BBC. 
However, if you do use the machine in 
BBC mode, you have access to all the 
different BBC modes and resolutions. 

In use, the monitor worked well. The 
whole system unit is mounted on a 
tilt/swivel stand, so it's possible to 
adjusttheviewingangleto suit you. The 
tube has been treated with an anti-glare 
coating which worked well. 

System software 

System software on the ABC 310 
depends on the mode the machine is 
working in. Ifyou havetheco-processor 
switched out, then the machine be¬ 
haves in a similar way to the BBC. When 
I typed *HELP, I was told that the review 
machine was supplied with the out-of- 
date OS 1.0 and various ROMs, includ¬ 
ing an advanced DFS. As the BBC 
board's cassette port is accessible from 
the rear panel, I tried to load some 


Benchmarks 


BM1 

BM2 

BM3 

BM4 

BM5 

BM6 

BM7 

BM8 

Ave 


0.4 

1.5 
3.4 
3.4 
3.9 
6.7 

10.7 

8.6 
4.82 


All timings in seconds. Fora full listing 
of the Benchmark programs, seepage 
185, January issue. 


cassette-based BBC software to see if it 
would run. Acornsoft's Elite was my 
first attempt. This quickly bombed out 
with an error message to the effect: 
'This isn't a real BBC, sonny.' I perse¬ 
vered with other random BBC cassettes 
and scored a 50 per cent success rate. 

Obviously, few people will fork out 
for an ABC 310 and then use it as a BBC 
Micro. 

The standard operating system of the 
80286-based ABC 300 and 310 
machines is Digital Research's (DR) 
Concurrent DOS 286. Unfortunately, 
when I was writing the Benchtest, DR 
hadn'tfinished writing DOS 286 so I had 
to make do with Concurrent CP/M 
version 3.1. 

At this stage, it might be useful to 
explain the current state of DR's operat¬ 
ing systems. Its current main 16-bit 
operating system is Concurrent CP/M; 
this allows you to run up to four 
different programs at the same time 
(concurrently— hence Concurrent CP/ 
M). Concurrent CP/M also goes some 
way towards emulating PC/DOS and 
MS/DOS, so programs written for the 
IBM PC or MS-DOS machines can 
sometimes work on machines using 
Concurrent CP/M. Version 3.1 of Con¬ 
current emulates the old version 1 of 
PC/DOS, and version 3.2 of Concurrent 
emulates the more popular version 2 of 
PC/DOS. 

Now enter the Intel 80286 processor 
as used in this machine and the IBM 
PC/AT. The 80286 can work in two 
modes under software control: it can 
either emulate an 8086 family proces¬ 
sor as used in the IBM PC; or it can work 
in its own native mode which includes 
an enhanced instruction set and adv¬ 
anced memory management facilities. 

When IBM launched the PC/AT, it also 
launched PC/DOS version 3 to work 
with the new processor. This uses the 
80286 in 8086 emulation mode and 
doesn't take advantage of its enhanced 
facilities. In an attempttocash in on this 
weakness, DR issoon to launch Concur¬ 
rent DOS 286, which will make full use 
of the 80286's new features and will 
offer enhanced IBM emulation. This is 
the operating system that the ABC 300 
and 310 will be shipped with. 

But, as stated, the review machine 
was supplied with a lashed-up version 
of Concurrent 3.1. However, even in this 
state, the machine showed some de¬ 
gree of IBM compatibility. It happily 
read IBM disks and even ran friendly, 
well-behaved IBM format programs 
such as WordStar. 

Another feature of the ABC 300 and 
310 is that they'll be shipped with DR's 
Graphics Environment Manager 
(GEM), which is an extremely user- 
friendly Macintosh-like front end to the 
operating system. 

Using GEM, you shouldn't ever have 
to resort to the unfriendly operating 
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system command line. 

GEM makes heavy use of 
the mouse, ikons and pull-down 
menus to make life as easy as possible 
for the user. I looked at the system in 
more depth in February's issue, so I'll 
only make some brief points here. 

The interesting thing about using 
GEM in conjunction with a concurrent 
operating system is that you can have 
up to four applications programs run¬ 
ning at the same time, as well as having 
a friendly user interface. Concurrent 
CP/M handles concurrency by having 
four 'virtual screens' which you can 
switch between at will. Each virtual 
screen has its own piece of memory 
where the program is loaded, and 
shares processor time with the other 
virtual screens. 

When you use GEM on a concurrent 
system, the obvious thing to do is to 
loadacopy of GEM intoeach ofthefour 
virtual screens. Then, when you switch 
screens, you will be greeted by GEM 
rather than the CP/M command line. 
The problem with this is that it would 
need a hell of a lot of memory to take 
four copies of GEM, and it would be very 
wasteful. Instead, the system loads one 
copy of GEM which is 'shared' by each 


of the screens. 

This technique is known as 're- 
entrancy'. Its advantage is that it is 
more efficient, but its disadvantage is 
that programmers have to be more 
careful whentheyarewriting re-entrant 
programs because each of the four 
virtual screens will be doing different 
things within the GEM program. The 
programmer must make sure that all 
the entrances and exits from the 
program are properly controlled in 
order not to mess up the system. 

Applications software 

The only pieces of applications soft¬ 
ware supplied with the review machine 
were WordStar and Locomotive Basic 
(Locomotive also provides the Am- 
strad's Basic). If you take a look at the 
Basic Benchmark table, you'll see that 
the ABC 310 is a very fast machine 
indeed. This is hardly surprising when 
you consider that it has an 80286 
processor and was running Locomo¬ 
tive Basic, which has a reputation for 
speed anyway. 

As far as third-party software is 
concerned, a great deal depends on 
how many independent software ven¬ 
dors Acorn persuades to translate 


Technical specifications 

Processo/: Intel 80286,6502 

ROM: 32kco-processor, BBC board, eightsideways ROM sockets 

RAM: 512k, upto 1 Mbyte onboard 

Massstorage: 790kfloppy disk, lOMbyteharddisk 

Keyboard: 92-key full-function 

Size: 16insx 15V4insx 15 3 /4ins 

I/O: Parallel printer, 1 MHz bus, RS423serial, Econet, 

analogueport 

DOS: Concurrent DOS 286 


In perspective 

Selling fora shade under £4000, the ABC is positioned firmly at the top end of 
the single-user business market. In terms of price and performance, it's 
bound to be compared with machines like the IBM PC/AT, butatthe moment 
it doesn't have the same multi-user capability as the PC/AT. 

Acorn is planning to sell the ABC range through 50 or so dealers under the 
'Business Centre' banner. It wasn't clear at the time of writing how many 
dealers are already signed up and how many are still thinking about it. Most 
of Acorn's current dealers are geared more towards home machines than 
£4000 business micros, and wouldn't be suitable. 

Acorn also seemsto be hedging its bets by attempting to sell the machine 
into vertical marketsas well as the general-purpose machine market, but I'm 
not sure if this is the good idea it seems. The trouble with the vertical market 
tactic is that the same idea seems to have struck all the 'second division' 
business micro manufacturers at the same time. 

It isn't hard to see the reason forthis: the general-purpose business market 
has become very competitive with the real money being made by the likes of 
ACT, Apple and IBM. Most of the rest have been having a hard time, and have 
turned to other areas in which to sell. 

I have the feeling that this mass attack on the vertical market will eventually 
reduce the returns in this area, thereby forcing the likes of Acorn to specialise 
even further. 

The company can, of course, fall back on the university-type educational 
market, but here the 300 and the 310 will be competing with Acorn's National 
Semiconductor 32016-based ABC machines as well as products from other 
companies. 


software to the ABC machine. Acorn 
says it hopes to sell the machine into 
vertical markets, which means that it 
will have to persuade specialised soft¬ 
ware writers to write for the machine. 

It will be interesting to see how many 
write for the GEM environment and 
how many just write for unfriendly old 
CP/M. 

As far as IBM compatibility is con¬ 
cerned, DR says that Concurrent DOS 
286 will have extensive IBM emulation 
capabilities. If this is the case, the ABC 
should benefit considerably, but I can't 
say more until I see the operating 
system. 

Documentation 

At the time of writing, Acorn hadn't 
finished the documentation for the 
machine so there was none supplied. 
The company did, however, supply 
DR's generic manual for GEM, but even 
this was pre-release and so not 
representative. 

Prices 

The same type of machine as the one 
reviewed here with an 80286 processor, 
512k of RAM, a colour screen and a 
10Mbyte hard disk costs £3999. 

Conclusion 

I can't quite make up my mind about the 
ABC 310. Technically it is fine — the 
80286 processor combined with the 
6502 on the BBC board make it a very 
fast system indeed. Butthesheersizeof 
the thing makes it an intimidating sight 
in the average office. 

The inclusion of Concurrent DOS 286 
rather than the more traditional MS- 
DOS is a brave idea. It looks as if 
Concurrent DOS 286 will be much more 
powerful than MS-DOS, and it has the 
major advantages of making full use of 
the 80286 and the ability to run more 
than one program at once. 

The only problem with the operating 
system is the comparative lack of 16-bit 
software. If the IBM emulation capabili¬ 
ties of DOS 286 are as good as claimed, 
then it should be possible to run plenty 
of IBM applications software on the 
machine. 

Acorn says that it has also commis¬ 
sioned specialist independent software 
writers to write for the machine. This is 
fine, but I expect it will take some time 
for the software to come through. 

The inclusion of the GEM friendly 
user interface with the ABC 310 is a nice 
addition. There's no doubt that GEM is 
much easier to use than the traditional 
CP/M command line; the only question 
is whether software developers will 
make full use of itsfacilities, or just write 
their applications in the traditional way. 

But even assuming that the right 
applications software is available for 
the machine, I still say that I woul dn't 
like it on my desk. It's just too big. [Mil 
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THERE ARE KEYBOARDS... 
AND THERE ARE SAGA KEYBOARDS 




SPECTRUM* COMPATIBLE - THE KEYBOARD 

THE SAGA 1 

With 67 keys, the design - 
incorporates 4 Symbol Shift 
and 2 Caps Shift keys allowing 
you easy access to every 
available function. The 
SAGA 1 Emperor makes obsolete 
the “Stretch Requirement” of 
other keyboards and enhances 





FOR ZX SPECTRUM COMPUTERS 

EMPEROR 

the ability to speed type. For 
business or pleasure the 
i Emperor will make your 
18 computing time more productive 
and enjoyable. 



° NLY +£1-5° 
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eMPEROR 

/ / i rii i- i • i i r r i in 
/ / / I II i i i i rir\ \ 
Ii i i ii ri ill 



\ 


sof Y ff S >l 




*SAGA 1 Emperor also compatible with Spectrum+ 


SAGA GP 

SPECTRUM COMPATIBLE 
GRAPHICS TABLET 

FACILITIES: CIRCLE, DRAW, BOX, TRIANGLE 
FILL, LINE, TEXT, WINDOW, MAGNIFY, SAVE 
SCREEN, GRID MICRODRIVE COMPATIBLE 

APPLICATIONS SOFTWARE TO BE 
RELEASED - £99.95 exc VAT + £1.50 P&P 




BBC Add more speech to your speech synthesizer - write for details 


SEND YOUR ORDERS TO: 

Please send me the following SAGA products 

Dept \ 

1 

SAGA SYSTEMS LIMITED V 

1 Name 

2 Eve Road, Woking, Surrey 

k Address 

Please add the correct P&P and VAT. ^ 

VJ Total amount enclosed £ 

(When ordering please state whether you wish 
the keyboard to fit Spectrum or Spectrum+) 

Please make CHEQUES/P.0. payable to SAGA Systems Ltd. 

Please allow 28 days delivery 

PCW 4 85 


FREE SSL SWEATSHIRT FOR EVERY 100th CUSTOMER WORTH OVER £10 


































RM NIMBUS 


KM NIMBI. IS 




bolstered by some advanced design features, is aimed at the business 


and education mar k ets. Peter Bright assesse s its chances in the Iight of 


concurrerrtreieases fnorn business-oriented competition. 


RM NIMBI* 




ITCM'NIMbUJ 1 


Mm 


fm ’■; 




please wait 


Mil itenory size 251 Kbytes 
screw mmtj size (4 Kbytes 


Firiwrt version: TVh 


_ 
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BENCHTEST 


Research Machines' 

Nimbus 

The Research Machines' Nimbus is a full-function, 16-bit micro which, 
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RM NIMBUS 


Bwwjc#** 


Research Machines (RM) is a name 
which is probably better known by 
people in schools and colleges than by 
out-and-out business users. 

RM hasa long history of supplying its 
micros to education starting back in 
1977 with the 380Z bus-based 8-bit 
micro; this was very popular in colleges 
and was, incidentally, the first micro I 
ever used. 

The 380Z was followed in 1982 by the 
more compact 480Z, which was origi¬ 
nally designed to be a workstation on 
RM's local area network. 

The latest in the line of machines from 
RM is the Nimbus. This is a full-function, 
16-bit, business-type micro which 
sports Intel's new advanced 80186 
processor running at 8MHz, and a host 
of advanced design features which are 
designed to appeal to the business 
market as well as education. 

Hardware 

For a machine with business preten¬ 


tions, the Nimbus is quite an attractive 
unit. Its overall dimensions are 405mm 
wide x 352mm deep x 132mm high, 
and it certainly looks compact when 
compared with something like an IBM 
PC. 

The casings are made of very high- 
quality plastic. The lower mouldings 
are a dark beige colour while the upper 
mouldings are a standard cream. The 
system has vents on the front and sides 
which add to the angularity of the 
machine. 

The keyboard and monitor arecolour 
coded to match the rest of the system, 
but the large Microvitec monitor sup¬ 
plied with the review system looked out 
of place. 

On the far left side of the main unit are 
four diagonal slots which hide the 
speaker for music and voice output. To 
the right are the disk drives; below 
these are three spring-loaded flaps. 

These flaps are unusual for a busi¬ 
ness-type machine. The two flaps on 


the right cover slots designed to take 
plug-in ROM packs, so you can have 
ROM-based software as well as disk 
based. The far left flap hides a slot 
designed for RM's dongle; this is a 
software security device — software 
will only run if the dongle is present. RM 
says the main reason for the inclusion 
of the dongle is to help keep software 
licensing costs down if the machine is 
part of a network. 

If you have a single-user micro, the 
software you buy is normally sold on 
condition that you only use it on one 
machine. However, if you're on a 
network, the software can theoretically 
be accessed by any user on the network. 
This has led some software houses to 
demand multiple-user licences when 
their software is used on a network 
system, which can get very expensive. 
The RM dongle ensures that the soft¬ 
ware can only be used on your machine 
even if you are on a network, therefore a 
single-user licence will suffice. 


The disk drives are surrounded by a very high-quality casing 


The keyboard suffers from not having the construction quality of the IBM PC: the keys don't have the ultra-positive click 
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The rear panel houses a rather strange assortment of I/O devices, including a Piconet RS422 port and a network connector 


Returning to the hardware, 
each side of the unit has a 
carrying handle moulded into it to 
make movement easier. The rear panel 
houses a rather strange assortment of 
I/O devices. The power cable is part of 
the unit, so there's no need to plug it in. 
There is, however, a 240-volt power 
output plug, so you can plug the 
monitor into the main unit and getaway 
with just one wall power plug. 

Running from left to right along the 
rear panel we have a joystick / mouse 


‘RM has a long history of 
supplying its micros to 
education starting back 
in 1977 with the380Z 
bus-based 8-bit micro; 
this was verypopularin 
collegesandwas, 
incidentally, the first 
micro I ever used.’ 


interface, and connectors for the 
keyboard, colour monitor, and black 
and white monitor. We also have: a 
TTL-level RS232 port; a Piconet/ RS422 
port; a 12voltand 5volt power out; and 
a network connector. Finally, there are 
four blanking plates for expansion 
cards. 

Both the RS232 and the RS422 / 
Piconet ports use 6watt Telecom-style 
micro sockets rather than the tradition¬ 
al 25-way D plugs. The RS232 port is 
primarily intended as a printer port; if 
you have a parallel printer, you'll have 
to pay extra. 

The Piconet port is especially in¬ 


teresting. At its lowest level, 
you can use it as an RS422 serial 
port to connect to serial printers and 
the like. However, ifyou use it in Piconet 
mode, you can plug up to 30 peripheral 
devices into it. 

This is how it works: RM produces a 
number of different interface boxes 
which allow you to plug RS232 and 
Centronics-based peripherals into the 
Piconet link. The controller boxes daisy- 
chain together up to the maximum 30 
controllers. Each controller box is 
intelligent and contains an 11MHz 8051 
microcontroller (the main system unit 
also has an 8051 to control the whole 
network). 

Although business users are unlikely 
to want to control 30 devices from one 
system, this ability might prove useful 
in schools and laboratories where a 
large numberof data-logging peripher¬ 
als could be controlled. 

At the time of writing RM hadn't seta 
price for the Centronics controller box, 
but it plans to sell the RS232 controller 
box for less than £100. 

In addition to the Piconet peripherals 
controller, the Nimbus also comes with 
RM's network hardware built in. The 
network has been well proven in 
schools over the years, and RM claims 
to have in excess of 1000 systems 
installed. 

The network can support up to 64 
workstations on a maximum of 1200 
metres of co-ax cable. The system 
works at 0.8 megabits per second which 
isn't high by Ethernet standards, but 
which should suffice for educational 
use. Software supportforthe network is 
achieved by the use of MS-Net. 

Unusually for a business-type 
machine, the Nimbus gives access to 
12volt and 5volt power supplies at the 


back of the machine. These could be 
useful in schools and colleges where a 
regulated power supply is needed for 
home-brew electronic circuits. 

The mouse / joystick port takes the 
form of a nine-way D plug. The Nimbus 
can be supplied with a mouse for £87; 
this could prove to be a necessity, as 
some of the software tools make use of 
mouse input. The mouse itself is very 
similar to the Microsoft mouse and 
worked well during the Benchtest. 

Getting inside the Nimbus is simple: 


. . RM has used no less 
than three custom- 
designed gate array chips 
on the main board, which 
has drastically cut the 
chip count and the size 
of the main board . . . 
there are very few chips 
on the main PCB. ’ 


you slacken four Phillips screws and 
slide off the lid. 

The basic design philosophy seems 
to have been to keep the machine fairly 
compatible with the IBM PC without 
compromising on performance. The 
result is a machine which doesn't have 
much in common with the PC in 
hardware terms, but which offers a 
reasonably straightforward software 
conversion job. 

A look inside reveals that there's 
quite a lot of empty space, even though 
the casings are compact. The main PCB 
takes up just over half the surface of the 
casing; above that at the back is the 
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l(of London Bridge) 


rSivTComputer 
Specialist 


MEGADEALS 

Trade-in your 

weeny VfeK Hoity-Toity 3000 
for the latest 

30 Mega Thingy Quality Leap. 
We also buy Computers & 
Peripherals for CASH 
(If you can't put up 
with its superior 
comments having spent 
24 hours playing 'The Hobbit’ 
and getting .002%) 

We’ll even take your 
sooper-dooper 
computer gear 
in part exchange for 
weird but wonderful 
Hi-Fi rigs, Walkpersons etc 
from our 

Lo/Mid/Hi-Fi store 
or against Niknok, Conan, 
Printax, Oilmouse cameras 
and 30,000mm lenses 
from our two 
photographic emporiums. 


J UL l'« 

WeOfflnft 



6, London Bridge 
Walk, London SE1 
Tel: 01 403 1988 
Open 8.30-6pm 
Mon-Frid 
9am-lpm Sat 


NIKE 


WAITING TILL YOU 
GET CAUGHT OUT? 

Nickel Cad. batteries with ON- 
OFF switch. Versions for 
Sped., ZX81, ATMOS. Gives 
time to save program on tape. 
Visible status warning by 
LEDs £17.35. 

DEALER ENQ. 
WELCOME. 



EPROM PROGRAMMERS 


NO Of SYSTEM M£» 
EPROM type --27128 
RAM S’* 0 ’ A0DR 4980 
EPROM ST #00R 9099 

JOB LENGTH 4993 

TASK CHECK 


BLOPROM-SP 
A uniquely 
sophisticated 
EPROM 

PROGRAMMER 

Eprom programmer for the 2516, 

2716/32/32A/64/64 A/28/128A, 
yes even the 64A/128A from 
Intel. Check, Read, IVogam & 

Verify ail or part of Eprom. 

So immensely user friendly you’ll 
hardly need the manual. 

Designed for the beginner but 
includes a single key entry route 
for the professional. Supplied as 
firmware, the m/c driver routine 
alone is worth more than the 
price of BLOPROM-SP. No 
Personality Cards, or 
other additions, just a Spectrum. Several inbuilt safety features. On¬ 
board Vpp generation. 28pin ZIF socket. Cabled connector and 
extender plug. A BS case. £89.95 

BLOPROM-81 

As above but for ZX81. Programs 2516.2716/32/32A/64 & 27128 £79.95 

I RT LAST! for the Spectrum user. Put your programs, utilities. Assemblers into 
EPROMS for instant load from the unique ROM SP 


WHICH TASK 00 YOU WISH TO 00 
W> CHECK That EPROM is CLEAN 
X| READ T HE CONTEN’S 0* EPROM in t 0 

YJ BLOW AN EPROM W'TH DATA FROM 

2) VERIFY THAT EPR0V DATA i$ TmE SAME 
AS IN RAM 

Q TO QUIT H TO RESTART 


ROM-SP 


for Spectrum 


Ingenious unii tor Spectrum, with 2x28 pin sockets and a Reset button allows up 
to I6K of Basie or M/C program to RUN or LOAD instantly from EPROMS. 
Cabled connector and full extender card. NOTE: Does not disable Sinclair 
ROM. £29.95 

2764 s at £5.50, 27128 s at £8.50 x VAT 

PROMER-SP for Spectrum 

A brand new Spectrum programmer for 2764/128. Zero insertion force socket & 
software on tape. £29.95 

PROMER81-S for Spectrum 

The very popular PROMER-81 for the ZX81 has been adapted to the Spectrum 
and the price kept low NEW PRICE £24.95 

ROM-81 

Provides two 24 pin sockets for up to 8K of EPROM memorv in the 8-16K area. 
Can use 2516 32 or 2716/32 £14.95 

PROMER-81 

A low cost reliable programmer for 2516/32, 2716/32 EPROMS. Requires 
4 X PP3 batteries NEW PRTCF £24.95 

DHOBI 1 UVERASER 

Compact Mains powered. Safe. Fully cased. Up to3 EPROMS £18.95 

DHOBI 2 With automatic timer £22.95 

CRAMIC-SP NEW for Spectrum 

Ingenious software paged 16K non-volatile CMOS RAM to co-exist in the same 
area as Spectrum ROM. Easy storage and retrieval of BASIC. M/C or DATA 
on a 48K Spectrum £89.95 

PRINT SP NEW for Spectrum 

Centronics Interface with standard centronics Cable Plus free introductory of¬ 
fer SP WRTIE text processor £31.25 

DREAM-81 ZX81 

64K Rampack with link options to disable 0-8-16K. Plus a 28 pin EPROM socket 
for 2716,2732/2764 and 27128. £59.95 

MEMIC-81 for ZX81 

4K CMOS RAM with lithium battery. Easy SAVEing. lOyr storage and instant 
retrieval of programs. £29.95 

INTRODUCING MULTEPROM 

The most economical, sophisticated gang copier in the world. Based on 
BLOPROM £199.95 

UK. VAT extra. No VAT on exports P+P UK Free 
Europe +5% - Overseas +10% TLX 81574 CML 

Cambridge Microelectronics. One Milton Road. 


Cartridge kkroekaroncs ltd One 41 iron Rd Cartridge CB41UY 


kl (0223I 314814 
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NEW AND DEMO STOCK AT 

MORGAN 


APPLE — software 

Apple Writer.£45 

Apple Quickfile.£35 

Multiplan.£50 

Visicalc.£55 

80 Col Card.£35 

Parallel Card.£30 

Serial Card...£45 

UHF Modulater.£15 

Visiterm/Visished.£45 

Visiplot.£45 

Visicorp.£xx 

Apple Z80 (Microsoft).£85 

Extended 80 cold le)+64k £75 

Business Graphics.£45 

Systematics lie.£xx 

Purchase Ledger.£65 

Sales Ledger.£65 

General Ledger.£65 

Stock.£65 

Invoicing.£65 

Disk Controller.£45 

INTEGER Card.£50 


HARDWARE 

Apple lie.£350 

Apple Disk Drive.£135 

Apple Monitor.£75 

Apple Twin Drive.£325 

Apple 111.£750 

Profile.£500 

10" Image Writer.£275 

Apple EUROPLUS.£225 

Apple 11c Drive.£200 

Apple 111 Softcard.£100 


IBM 

IBM PC Complete.£1200 

360k Drive.£125 

IBM Graphics Printer 
AST Megaplus Cards 
Persyst Cards 

Mono Printer Adapt.£50 

Colour Adapt.£75 

Printer Plot Card.£150 

Tallgrass Hard Disk.£600 

Dbase 11.£150 

Osborne & IBM 


ACT 

Apricot Twin Drive 

256k inc Monitor.£1200 

Some Peachtree Soft 

ACT printer 15.£225 

Sirius 

Sirius PC.£1100 

Hard Disk for same.£600 

Osborne Executive.£850 


EPSON 

HX 20.£295 

MX 100..£225 

QX 10.£995 

CX21.£125 

Sheet/F DX 100.£100 


Many Cable RIBBONS ECT 


DEC 

DEC Rainbow 100 from... £600 


DEC LA50.£300 

DEC LQP02.£750 


OLIVETTI 

M24.£1100 

M10 Modem.£70 

Olivetti Jet Printer.£125 


BROTHER 

EP 44 from.£90 

HR 25.£450 

PR1 Acou Coup.£90 

CE 55.£125 

Atari 600x1. £50 

Microvitec Mon.£150 

HP 86 cpu.£495 

Honeywell L32.£395 

Daisywheel NEC spinwriter 

£700 

Rioch 1600.£395 

Seikosha GP 50.£50 

Seikosha GP 100.£90 

VTX modem.£50 

Taxan Col mon.£150 

Dragon 32.£45 

Kaga mon from.£50 


SANYO 

12" GREEN SCREEN twin 
320k cpm.£395 


MORGAN CAMERA 
COMPANY 

179 TOTTENHAM COURT ROAD, LONDON W1 Tel: 01-636 1138 
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power supply and fan. At 
the front are the disk drives 
which, incidentally, are very well 
shielded in their own small Faraday 
cage — presumably this is necessary 
because of the proximity of the coils in 
the colour monitor. 

Tothe left of the main PCB isthe RAM 
board and holders for up to four 
expansion cards. On the review 
machine only one expansion card was 
present (the disk controller). Unlike 
machines like the IBM PC, the expan- 


‘Targetted towards the 
educational market, the 
Nimbus will be available 
with a range of program¬ 
ming languages (and) 
was supplied (for review) 
with Microsoft Basic, 
Prospero Pascal and DR 
Logo.’ 


sion cards don't plug into a hard-wired 
motherboard, but are linked by multi¬ 
way ribboncable. 

The first thing that struck me about 
the main PCB was how compact it was. 
This is mainly due to the fact that RM 
has used no less than three custom- 
designed gate array chips on the main 
board, which has drastically cutthe chip 
count and reduced the size of the main 
board. In fact there are very few TTL 
chips evident on the main PCB. 

The three gate array chips are easy to 
spot, simply because of their size. The 
first two look like conventional DIL 
chips, and are used to control the 
peripherals and the RAM. 

The third gate array is very large, and 
resembles the new Intel 80186 and 
80286 processor chips in that it is 
square with legs on all four sides. This 
chip was specially designed to handle 
the display in order to provide features 
far in advanceoftraditional bit-mapped 
screens. 

RM is proud of the fact that all three 
chips worked first time without the 
need for any re-masking, and says this 
is due to its extensive use of computer 
aided design and modelling tools. 

The chip count on the main PCB is 
also reduced by the factthat the Nimbus 
uses an 8MHz Intel 80186 main CPU. 
The 80186 is one of Intel's new genera¬ 
tion of CPU chips which includes the 
80286 used in the IBM PC/AT. 

The 80186 is similar to the popular 
8086 16-bit processor; the main differ¬ 
ence being that as well as having the 
processoronthechip, italso hasa DMA 
controller and some timing circuits 
onboard. This means that micro desig¬ 
ners need to use fewer support chips to 


get a working system, 
addition to the main processor, 
there is also provision for an 8087 
maths co-processor chip for when 
you are performing heavy number¬ 
crunching operations. 

The entry-level Nimbus is supplied 
with 192k of RAM, which can be 
expanded up to one megabyte. Of this, 
64k is used as video RAM leaving 128k 
as user RAM. The system is also 
supplied with 64k of ROM, as well as the 
usual bootstrap and O/S routines. Italso 
contains over 50 graphics routines 
which can be called from applications 
programs. 

Finally on the electronics side, the 
Nimbus comes with a sound genera¬ 
tion chip and voice synthesis circuits. 
Again, these are of more use to the 
educational market than to business¬ 
men. 

The Nimbus is available either with or 
without disk drives. The diskless 
machine is only of real use when it is 
used on a network and can access the 
fileserver's disks. 

The standard disk drive supplied with 
the Nimbus range is a 720k Sony- 
compatible 3V2in microfloppy unit, and 
the system can be supplied with either 
single or twin disks. It is also available 
with a range of hard disk drives. You 
have a choice of either 10Mbyte or 
20Mbyte 3V2in Rodime drives built in, 
or 40-and 80Mbyte external hard disks. 

You also have the option of an 
external IBM-compatible 5V4in floppy 
disk drive. This is a multi-format unit, 
and is useful for transferring data from 
IBM PCs and other RM kit. 

The Nimbus can work with either 
monochrome or colour RGB monitors. 
The review machine was supplied with 
a colour-matched Microvitec colour 
monitor which worked well enough, 
even if it was rather large. 

As stated earlier, the display on the 
Nimbus is handled by a large custom- 
designed gate array chip. This has its 
own primitive instruction set so you 
could access it directly, but there is an 
easier route. RM has provided over 
50 ROM-based primitive graphics 
routines which can be accessed from 


Benchmarks 

BM1 

BM2 

BM3 

BM4 

BM5 

BM6 

BM7 

BM8 

Ave 


0.7 

2.2 

4.2 

4.4 

4.9 

8.8 

13.5 

12.9 

6.45 


AII timings in seconds. Fora full listing 
of the Benchmark programs, seepage 
185, January issue. 


high-level programming languages. 

The major advantage of the graphics 
gate array is that it has been specifically 
designed to handle windowing, multi¬ 
ple fonts and fast drawing, which are 
necessary for modern 'friendly' sys¬ 
tems. It can also handle the high-res 
animation needed to make the move¬ 
ment of mouse-controlled cursors very 
smooth. 

The system also supports large user- 
definable sprites; this is a feature more 
usually found on home machines that 


‘If you look at the 
Benchmarks, you’ll see 
that (the Nimbus) is the 
third fastest we have 
ever tested, beaten only 
by a couple of Motorola 
68000-based machines. 
This speed is reflected in 
use . . .’ 


business/education systems. I had 
great fun making up sprites using the 
sprite editor software and then watch¬ 
ing them move around. 

The graphics screen can work in two 
modes — 640 x 250 pixels with four 
colours, or 320 x 250 pixels with 16 
colours. In either case you can choose 
from a palette of 16 colours. 

These facilities will be very popular 
with the educational types who will be 
the prime users of this machine. They 
are also useful for business appli¬ 
cations where friendly mouse-based 
software should be easy to implement. 

The only problem as far as business is 
concerned is that software houses are 
standardising on GSX-type graphical 
interfaces. Although the RM system is 
probably more powerful than bog- 
standard GSX, it has the disadvantage 
of being a non-standard system. 

The Nimbus keyboard is basically a 
copy of the IBM PC unit. According to 
the label on the back, it is made by a 
company called Alphameric which is 
based in Woking. 

The keyboard unit is attached to the 
main unit via a length of coiled cable 
and a five-way DIN plug. The unit has a 
plastic feel, although it's quite heavy. 
Two plastic feet at the back hinge down 
to alter the typing angle. The keys are 
set out in standard IBM manner. The 
unithasatotalof83keys,separated into 
three functional areas. 

To the left are 10 programmable 
function keys; to their right is the main 
qwerty typing area with the traditional 
IBM-style layout. To its right is the 
numeric keypad/cursor control area. 

The main criticisms of the keyboard 
are the same as for the PC keyboard — 
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Tandata Tm 200 Smart Modem 


Une Power 




IBM PC 


ICL Personal 
Computer 


Columbia PC 


Superbrain II 


Epson QX-10 
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ACT SIRIUS 


Tandata SMART MODEM 
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ACT APRICOT 
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Philips P2000C 
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Complete Communications 

AUTO DIAL MODEMS 

V231200/75 from £99.00 + VAT 

V21/231200/75 & 300/300 from £173.00+VAT 

PLUS 

MICROPACKS FOR YOUR MICRO 

Matched software for Prestel, private 
viewdata and general communications, complete 
with user manual, the correct cable and graphics 
chip if required. 

Also available for many micros, the new 
Tandata "View-Tex" - the most powerful 
communications software yet! 

Tandata 

Tandata Marketing Limited, 

Albert Road North, Malvern, Worcs. WR14 2TL. 

Telephone: 06845 68421 Tetex: 337617 Tandat G 
Prestel * 799 # Telecom Gold TAN 001 

* Please send me full details of your smart modems and micropacks 

Name_ 


Address. 


Micro make and model. 


Plus Televideo, Cifer, Research Machines 
380Z,Amstrad, BBC Model B, Commodore 64, 
Commodore Pet VIC 20... and other 
MS DOS, CP/M86 and CP/M micros. 


Send to Tandata Marketing Limited, 
A ______ ✓-'v% \ Albert Road North, Malvern, 

APPROVED \ Worcs.WR14 2TL. 

for use with 

telecommunication systems!^ 
run by British 
Telecommunications 
in accordance with the 
conditions in the 
instructions for use 
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no indication of whether 
CAPS LOCKorNUM LOCK 
engaged, 7' key between the Z 
the SHIFT key, and so on. This unit also 
suffers from not having the same 
construction quality as the IBM. The 
keys feel loose compared with the PC's 
ultra-positive click. 

I didn't like using the Nimbus 
keyboard — I constantly compared it 
unfavourably with that of the PC. But 
keyboards are a very personal thing and 
there are other Benchtesters who 
would probably love this unit. 

System software 

The operating system of choice for the 
Nimbus is MS-DOS version 3.0. The 
machine will also run CP/M-86, but it's 
unlikely that you'll find a lot of appli¬ 
cations software running under it. Both 
MS-DOS 3.0 and CP/M-86 were sup¬ 
plied with the review machine. 

MS-DOS version 3 is the very latest 
version of MS-DOS. Although its user 
interface is virtually the same as good 
old version 2, it has built-in provision for 
record locking and password protec¬ 
tion which is needed on a networked 
machine. If you do use the Nimbus on 
the network, you will also be supplied 
with Microsoft's MS-NET network driv¬ 
er software. 

Unfortunately I could only test the 
single-userversion, so I can't comment 
on the operation of MS-NET. 

The review machine was supplied 
with a range of software designed to 
show off its graphics and sound capa¬ 


bilities. Most of these were 
standard demo files, but one — the 

sprite editor — was quite useful. 

The graphics are driven by a sophisti¬ 
cated custom gate array. It doesn't, 
however, directly support sprites, so 
RM has written separate sprite support 
software. 

Part of this software is the sprite 
editor. Instead of the normal home 
computer method of using a matrix to 
describe your sprite, the Nimbus uses a 
MacPaint-like editor. This allows you to 
use the mouse to draw your sprite and 
then generate a disk file containing the 
definition data. 

As befits a machine targetted to¬ 
wards the educational market, the 
Nimbus will be available with a range of 
programming languages. The review 
machine was supplied with Microsoft 
Basic, Prospero Pascal and DR Logo. 
The Pascal was supplied with an 
enhanced library to allow it to control 
the advanced graphics capabilities of 
the machine. 

Microsoft Basic was available for 
Benchmarking purposes only. If you 
look at the Benchmarks, you'll see that 
this machine is the third fastest we have 
ever tested, beaten only by a couple of 
Motorola 68000-based machines. This 
speed is reflected in use where the 
system response is always good. 

Although Microsoft Basic will be 
available when the machine is shipped, 
it's likely that most people will go for 
RM'sown enhanced Basic which will be 
able to take advantage of the advanced 


graphics and hardware features of the 
Nimbus. 

Interestingly, RM also says that it is 
looking at ways of making it as easy as 
possible for users to run BBC Basic 
programs on the Nimbus. This has 
obvious implications for the education¬ 
al market. 

Applications software 

One of the basic design concepts of the 
Nimbus was to make it close enough to 
the IBM PC to make re-writing PC 
software a reasonably straightforward 
proposition while not being con¬ 
strained in hardware terms by the PC's 
outmoded design. 

As examples, the review machine 
was supplied with Microsoft Word and 
MultiPlan as well as Caxton's Brain¬ 
storm and Touch N Go. 

Documentation 

As is often the case with review 
machines, the documentation supplied 
with the Nimbus was incomplete. 

The User's Handbook was a word 
processed A4 ring-bound folder. 
Although thetext was largely complete, 
some of the illustrations were missing. 
The text took a friendly tone without 
going overthetop to the gee-whizz style 
that used to be favoured by some home 
computer makers. 

I found the draft Owner's Handbook 
easy to use, the main trouble being that 
it sometimes described features that 
the programmers hadn't got around to 
writing! 


Technical specifications 

Processor: 

Intel 80186 8MHz 

ROM: 

64k 

RAM: 

192k (including 64k video RAM) 

Mass storage: 

One or two 3V2in 720k microfloppy drives 

Keyboard: 

IBM-compatible layout 

Size: 

405mm x 352mm x 132mm 

I/O: 

Mouse interface, RS232 printer interface, Piconet 
interface. Up to 30 devices, network controller 

DOS: 

MS-DOS version 3.0, MS-NET, CP/M-86 


In perspective 

In terms of hardware specification and price, the Nimbus is a very 
competitive machine. I can only think of one other machine at the price, the 
Future FX-20, which offers high-res graphics and a built-in network coupled 
with a high-performance design. 

Unfortunately, it now takes more than just having a good product to be a 
success in today's business market. The mass market is a jungle controlled 
by IBM, ACT and Apple, and it would be extremely difficult for a new 
company to break in. 

RM has recognised this and says that it isn't going for the mass business 
market. Instead, it is concentrating on its traditional educational market with 
occasional forays into vertical business markets through OEMs. 

But RM has launched the machine atthesametimethatthelikesofACTand 
Texas Instruments are making a strong bidfor both these areas. This doesn't 
mean that the Nimbus will fail, it just means that its job will be harder than it 
would have been had it been launched six months ago. 


Prices 

Considering its technical sophisti¬ 
cation, the Nimbus is very competitive¬ 
ly priced. Prices start at £1123 for a 
network workstation with 320k of RAM 
but no disks. The review machine with 
twin 720k disks and 192k of RAM comes 
in at £1695. When you consider that this 
includesthe built-in networkdriver,this 
has to be good value. 

In addition, educational establish¬ 
ments qualify for a discount scheme 
which brings the prices down even 
further. 

Conclusion 

The Nimbus is an impressive machine. 
It offers high-resolution graphics and a 
built-in network, all integrated into a 
fast hardware design. 

It has all the features built in which 
are necessary to endear it to schools 
that want to program the traditional 
graphics and sound programs, but 
which also want to run popular busi¬ 
ness packages to give the kids a taste of 
what real programs are like. 

I'm not sure how relevant the Nimbus 
is as a business machine. It certainly has 
thefunctionality, butRM iswisetotryto 
sell it through OEMs rather than com¬ 
pete in the mass market. rc?ffi 
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Running any business success¬ 
fully means first running it effici¬ 
ently. 

And no matter how business-like 
you think you are, you can’t beat the 
power and convenience of a random 
access CP/M* disc system. 

Now, with Amstrad’s CPC 464 
computer, you can enjoy all the ad¬ 
vantages of a 3" disc drive complete 
with an integral power supply and 
plug-in interface controller. 

Naturally, you can add a second 
drive (FD-1) to double the on-line 
storage capacity, speed up 
copying files and pro¬ 
ducing back-up discs. 

But of course, simply 
plugging a disc drive 
into a computer won’t 
get you very far. 

That’s why Amsoft 
have produced a disc 
/ based software range 
' of over 30 programs 
with many more on the 
way. 



AMSDOS and CP/M.* 


CP/M* is the standard 
'disc operating system for 
8-bit microcomputers. 

We also supply a special 
' version of DR. LOGO* for CPC 
464 users. 

Our disc drive system includes 
a number of extensions to BASIC 
in the AMSDOS operating system 
that allow the disc to use files 
originally created for cassette, 
and vice versa. 

Software also takes care of the 
necessary file management so that 
CP/M* files can exist alongside 
these AMSDOS files. 

Data files may even be shared 
between AMSDOS and CP/M* 
Word processing, data manage¬ 
ment accounting, ledgers - you’ll 



find an AMSOFT program to suit 
whatever kind of business you want 
to do on your CPC 464. 

There’s even a range of programs 
that teach you professional business 
practice. 

Incidentally, you can exchange 
your Amsoft cassettes for identical 
Amsoft disc software for a mere 
£4.95 per cassette (the cost of a 
blank disc). 
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Decision Maker 

CPC 464. 


Really gets down to business. 


At the heart of it all, of course, is 
the incredible Amstrad CPC 464 
computer. 


The CPC 464 has a typewriter- 
style keyboard, large ENTRY key, 
sensibly positioned cursor keys, 
numeric keypad for fast data entry 
and a full 8-bit character set 

It provides high resolution graph¬ 
ics, 80 column text display, up to 8 
text windows plus a graphics window 
and a palette of 27 colours. 

There’s also a built-in Centronics 
standard 7-bit parallel printer inter¬ 
face. So you can enjoy high perfor¬ 
mance word processing with the 
printer of your choice. 

The CPC 464. 

It does whatever you want it to do. 
But that of course, is your business. 



Optional 80 column dot matrix printer DMP-1. Operates at up 
to 50 characters per second. 
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| *CP/M and DR. LOGO are Trade Marks of Digital Research 

I I’d like to know more about the businesslike CPC 464 complete computer system. 

I Please send me literature right away. 

| NAME _ 

I ADDRESS __ 


Microscript | _ POSTCODE _ 

| To: Amstrad Consumer Electronics PLC, Brentwood House, 169 Kings Road, Brentwood, 

I Essex CM14 4EF. 

I PRICES CORRECT AT TIME OF GOING TO PRESS. NOT ALL STORES STOCK ALL PRODUCTS. 
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tjie cost ofjts heavy dutypeers. Bin does it offer^ tjTe same capabilities? 

Simon Craven takes a look. 

On the face of it, an optical character 
reader (OCR) is bound to be a very 
useful device. Traditionally they have 
been expensive and complex — re¬ 
member how many millions the Post 
Office spent trying to devise a reliable 
system to identify post codes? So the 
introduction of a practical OCR at a price 
within the reach of most serious per¬ 
sonal computer users is bound to 
arouse great interest. 

There are three distinct phases in any 
data processing operation — input, 
processing and output. Processing and 
output have made enormous progress 
in recentyears thanks to improvements 
in printer and computer technology, 
but for the personal computer user, 
data input has not changed at all. 

The limiting factor is usually the 
speed at which a skilled typist can work, 
and unless the qwerty keyboard is 
displaced by a more ergonomic 
arrangement, that speed is unlikely to 
increase from present-day levels. 
Speech input has been tried, but even 
the most advanced speech recognition 
systems can cope with only a small 
vocabulary. 

At present, then, Oberon Internation¬ 
al's Omni-Reader occupies a highly i 
unusual slot in the market. It costs £399 
plus VAT, substantially less than any 
other OCR I've seen, and plugs into 
almost any computer with an RS232C 
or RS423 interface. 

In use 

Physically, the Omni-Reader is decep¬ 
tively simple. It looks like a miniature 
drawing board, with a sliding rule 
running up and down a rail on the left- 
hand side of the machine, and a little 
black box, slightly larger than a box of 


Oberon 

Omni-Reader 

OberotYs Omni-Reader is intended for use by those who can't justify 
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matches, which slides left and right 
along the ruler. 

This is the read head, the bit which 
actually converts the text on the page 
into ASCII codes to be squirted along 
the serial interface. The idea is that you 
put your sheet of original copy on the 
tablet where a pair of slightly tacky 
plastic strips hold it in place. Sheets of 
A4 size or smaller are fine for use with 
the basic unit; if you wanttoscan larger 
documents, a longer plastic rule is 
available. 

With the external home computer- 
style power supply plugged into the 
mains, operation can begin. Starting at 
the top of the page, the text is scanned 
from left to right by aligning the rule 
with the text, holding down the rocker 
switch on the read head and smoothly 
moving the head across the line. The 
rule is then moved down one line and 
the process repeated — words appear 
on your computer screen as if by magic. 
The rocker switch works as a scan 
switch in one position, and as a control 
switch intheother. Itisspring-loadedto 
a neutral position. 

As this is a manual operation, you 
might expect the Omni-Reader to be 
very critical about human variations in 
the speed of the scanning run, but in 
practice it works surprisingly well. 
There are Too fast' and'too slow' limits, 
signalled by the unit's row of light- 
emitting diodes, but anything within 
about one and three seconds is accept¬ 
able. Oberon claims a minimum scan 
time of half a second. An experienced 
operator might be able to match this, 
but your fumble-fingered hack found it 
rather uncertain. 

A little arithmetic reveals the max¬ 
imum scanning speed to be about 160 
characters per second. This should be 
regarded as an 'ideal'figure, obtainable 
only with perfect data arranged in the 
best possible way. In the same way as a 
printer rated at a nominal 160cps only 
manages about lOOcps in real life, we 
would expect a rather lower figure than 
160 to be the reliable maximum, page 
in, page out. 

The wide range of scanning toler¬ 
ances is produced by an ingeniously 
simple method. Along the plastic guide 
rule there is a 'clock track' printed just 
below the text which is being read. The 
Omni-Reader scans this at the same 
time as the text, and can judge the 
speed at which it is being moved. 
Allowances for the rate at which charac¬ 
ters are popping up is then automatic. 

Even with all the ingenuity in the 
world, there is only so much you can do 
for £399, and the Omni-Reader does 
have limitations. It is sensitive to 
variations in typeface and print quality 
in particular. If the device copes ade¬ 
quately with a line, it happily beeps at 
the end of the line. If it beeps twice, it has 
had problems. The line can be re-read, 
or if the operator accepts the line, any 
ambiguous characters are replaced by 
the ampersand character (&). 

Even if the 'good read' indication is 


given, you are advised to quickly check 
the line as it's not unknown for the 
machine to mistake characters such as 
capital I and the numeric 1. 

If the data being entered is restricted 
to numerics and the special symbols 
associated with numeric data, the 
chances of a misread line are greatly 
reduced by setting the machine into its 
numeric data mode. This could certain¬ 
ly be a boon for some applications. 

The simplest way of receiving this 
information into the computer is just to 
use the operating system or Basic to 
open afile which isfilled directfrom the 
serial port. However, the machine is 
much more useful if it can be used to 
import data into applications prog¬ 
rams, replacing or supplementing the 
keyboard. Interfacing software is avail¬ 
able for some machines (mine was for 
the IBM PC), and this enables the user to 
merge the keyboard and the serial port 
so that they look the same to the 
application program. Thus a WordStar 
user can read continuous text, and 
WordStar will take care of line breaks 
and word wrap. If any editing com¬ 
mands need to be typed in, the 
keyboard is available as usual. 

Carriage returns, to marktheend of a 
paragraph, can be inserted from the 
Omni-Reader by flicking the read head 
rocker switch the other way. If the data 
being entered is made up of short lines, 
the OCR can besettoautomatically add 
a carriage return at the end of each 
successfully read line. 

The typefaces which can currently be 
read are four in number—Courier in 10- 
or 12-pitch, Letter Gothic 12, and 
Prestige Elite 12. These encompass 
most office typewriters and many 
daisywheel printers, but unfortunately 
dot matrix printing isoffthemenuatthe 
moment. The four existing typefaces 
are held in ROM, and there is room for 
an additional typeface that the user will 
enter as part of a 'learn mode' which 
Oberon plans to add to the Omni- 
Reader as a future development. The 
extra typeface is held in RAM onboard 
the Omni-Reader, and will have to be 
saved to the host computer before the 
system is powered down. 

Interfacing 

Interfacing the Omni-Reader is fairly 
straightforward, using a two-way 
RS232 cable (an RS232 printer cable 
isn't suitable). The standard IBM mod¬ 
em cable works fine with an IBM- 
compatible serial card. Setting the baud 
rate on the Omni-Reader is simply a 
matter of flipping one of six DIP 
switches with a range of between 300 
and 9600 baud. The IBM was able to 
operate quite happily at 9600. 

Another row of DIP switches handles 
various options: selecting 10-pitch or 
12 -pitch; turning the beeper on and off; 
determining whether a pound sign or 
hash sign is to be expected; and 
determining handshaking protocol. 

The documentation supplied is in two 
parts — a simple, well-illustrated User 


Guide explaining the machine itself, 
and a rather more technical work going 
into the interfacing hardware and 
software required. An index wouldn't 
go amiss. All the information you need 
is there, although the interfacing manu¬ 
al is a little impenetrable in places. One 
feature which is a great help is a 
comprehensive troubleshooting guide. 
This actually tells you what to do in the 
event of various non-events, in contrast 
to most equivalents in the computer 
world which drone repetitively'Consult 
your dealer'. 

Conclusion 

So it works . . . but is it useful? As 
someone who spends a lot of time 
playing around with personal compu¬ 
ters, I could certainly find enough uses 
for it to justify the purchase but only 
when the 'learn mode' enabled me to 
read dot matrix printing. As a tool for 
entering program sourcecodefrom the 
printed page, its potential is great. 

If your application mainly involves 
the entry of coherent text, then the 
alternative of a skilled typist still has 
many attractions, including the ability 
to cope with handwritten copy or 
dark-coloured paper. Butthecost is low 
enough for it to be worth a try anyway. 
You could save £400 worth of skilled 
typist's time fairly quickly. 

The ideal application, though, would 
be one in which the data to be entered 
was difficult to understand, such as lists 
of codes or numbers. The major im¬ 
provement in this case would not be in 
the time taken, but in the accuracy of the 
work. The Omni-Reader doesn't get 
tired or let its attention drift. It does 
make mistakes f;om time to time — 
experimentation with some sample 
data revealed about one incorrect 
character every coupleof A4 pages, but 
with data which has little or no human 
meaning, this is better than most 
human typists could achieve. They 
certainly could not match this perform¬ 
ance if they were going at the same 
speed as the Omni-Reader. 

There is no doubt that the Oberon 
Omni-Reader represents a big step 
forward in the cost of this type of 
equipment. Anyone who uses a more 
conventional optical character reader is 
likely to sneer at its limited capabilities, 
but to do this is to miss the point. The 
Omni-Reader is not intended as a 
replacement for the heavy-duty OCRs 
already in service — it is intended to 
search out a new group of users who 
have not been able to justify major 
expenditure on such an item. 

That is a brave marketing posture, as 
the market for low-cost OCRs is by no 
means well-documented. However, the 
history of the personal computer indus¬ 
try is littered with examples of com¬ 
panies inventing potentially useful 
equipment at prices which make it 
available to new groups of users, and 
doing very well by virtually inventing 
their own markets. Oberon could well 
follow in their footsteps. R!l«l 
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Turbo Pascal 

Borland IjitemationaTs Turbo Pascal was a warm reception when it 

was first announced — /Ton// for its price. Tan[ Bermett considers 

whether its welcome was deserved. 


Turbo Pascal (TP) is a compiler de¬ 
signed solely for use with a personal 
computer. In addition to converting 
Pascal programs into machine code, it 
acts as a user interface between edit 
and compilation, and includes a useful 
editor which is closely linked to the 
compiler. Borland sells TP for CP/M, 
CP/M-86 and MS-DOS. 

This review is based on the MS-DOS 
version, running on a Sirius 1. If the 
manual is accurate, the CP/M-86 ver¬ 
sion is closely related, while the CP/M 
version lacks a few features but is still 
fairly complete. Versions for the Acorn, 
BBC and Torch micros are also avail¬ 
able, and all cost around £50. 

Probably every micro owner has seen 
or used Basic computer programs. 
Basic is an 'interpreter', which means 
that it operates in only two steps: you 
type in the program, and then the 
computer runs what you typed. It is 
called an interpreter because the Basic 
language you type in is not the same as 
the machine code language built into 
the hardware, so an interpretation from 
Basic to machine code is occurring as 
the program runs. This principle ap¬ 
plies to most computer languages. 

Compilers work by planning every¬ 
thing in advance. They must work 
through the typed program (the 
'source'), planning the space for all the 
data and variables, and preparing the 
interpretation of the statements as 
machine code. The result is tied 
together with a 'run-time library' — 
machine code and data prepared for 
such things as reading disk files or 
calculating exponentials — and the 
whole result is a program ready to run 
(the'object'). This is generally stored on 
disk and called up to run whenever 
needed. The compilation activity 
makes programming a three-stage 
effort: type the source program, com¬ 
pile source into the object, and run. 


Theobject program can be re-run any 
number of times, independently of the 
first two stages, and can be sold as a 
product separate from the source. The 
neatness of the source, the length of 
variables, or the comments, have no 
effect on the way the data is spaced out 
or the machine code is prepared, so 
good style costs nothing when the 
program is in use. 

Starting up 

Turbo Pascal comes on a single disket¬ 
te, with a manual and newsletter 
sheets. An installation program, Tlnst, 
is provided to tailor the keyboard and 
screen control for a variety of terminals; 
the range is wide and the tailoring 
seems effective. My copy came proper¬ 
ly set up for the Sirius. If you need a 
terminal which is not on Borland's list of 
more than 20 common types, the 
program will allowyou to specify a new 
type. A printing program is also on the 
diskette which will paginate your text, 
supply line numbers, and underline 
keywords. 

When you have checked that Borland 
has shipped the proper keyboard and 
screen definition, you are ready to 
begin with TP. 

TP takes control of the screen and 
keyboard. It asks if you want to load 
error messages (so that it can explain 
problems, instead of just giving an error 
number). Unless you are cramped for 
memory, answer 'y'. Next, the main 
menu comes up. All TP's menus use 
single keystrokes, which are bright¬ 
ened, and the menus are generally 
good but you do need to read the 
manual before using some of the 
options. Response is as fast as the 
screen can be written. 

To begin programming you will need 
a work file — that is, a source program 
text. You can name this by using the W 
option. If you type E for edit when you 


have no work file, TP will first askyou for 
a work file, then switch to editing. 

Borland claims that its editing is 
based on a subset of WordStar. It is a 
fairly good full-screen editor but not a 
word processor, as it lacks any format¬ 
ting control. The features include sear¬ 
ching, replacement, auto-indent, block 
operations, and reads and writes to 
outside files. It is a little slow and 
sometimes clumsy to use. The tab 
function deserves special mention for 
peculiarity. Tab stops are defined by the 
words in the preceding line. This is 
presumably intended to give an attrac¬ 
tive layout, but is likely to be exasper¬ 
ating if you are accustomed to any other 
editor. It is interesting that none of the 
example texts provided by Borland are 
laid out using tab stops like these! The 
redeeming feature of the editor is the 
close tie it has to the compiler, and on 
balance it serves its purpose. 

All the editor's text must fit into 
memory. TP is unusually small, requir¬ 
ing around 50k of RAM for non-text 
purposes. With a 128k Sirius about 48k 
is left for text: the editor warns you just 
before you reach the end of memory. 
The compiler has several techniques, 
such as including subordinate files or 
structuring a program as a set of 
overlays, which should allow you to 
reorganise a program to avoid this 
limit. There is a limit of 64k on the size of 
your text file irrespective of how much 
memory your computer may have, and 
a limit of 64k on the object program 
which can only be escaped through 
overlays. 

Compiling 

When you have prepared a program, 
you exit from the editor back to the main 
menu, and you might wish to save the 
program before running it. Saving a 
program takes one keystroke and a 
normal length of time to write the file to 
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disk.TPdoes renamethe last version to 
a .BAK extension asa backupfileincase 
you regret a change. 

TP can compile a program either to 
memory orto disk. When TP is started, it 
takes the available memory and orga¬ 
nises it for its own purposes. The editor 
requires each source file to fit within 
memory, and so does the compiler—in 
fact, it seems reasonable to assume that 
thecompilerandeditorsharethetext. If 
you have enough space left over, the 
compiler will place the object code in 
memory as well. This mode of compila¬ 
tion is very quick — on a Sirius the 
compiler regularly compiles at 2500 
lines per minute (around 1000 charac¬ 
ters per second). 

Of course, you can't hold an arbitrari¬ 
ly large program in memory. On the 
Sirius, a program of 600 to 700 lines is 
the largest that fits; to go beyond this, 
you must compile programs to disk. 
The Calc example program supplied by 
Borland runs to more than 1200 lines 
and compiles at a slower 600 lines per 
minute. This figure is disk-limited, since 
a trial with a fast 'fixed' disk ran nearly 
as fast as compiling to memory. 

The option of compiling to disk is 
manually selected. Oneneatirickisthat 
if you have successfully compiled a 
program to memory and then decide to 
compile it to disk, TP detects that it has 
thecompilation in memory and writes it 
directly to disk without recompilation. 

Theslowercompilationtodiskcan be 
frustrating with longer programs. TP 
only compiles up to the first error. Each 
time it compiles, it starts from the 
beginning. When an error is found, an 
error message is displayed. You are 


asked to press a key, and the mode 
swaps into the editor with the cursor at 
the position of the error (the message 
disappears, so make sure you read it). 
The messages are usually appropriate, 
although there are times when the real 
problem is not obvious to the compiler 
and it stops in confusion, so you may 
need to hunt backwards to find the true 
problem. This is not Borland's fault: it 
occurs with all Pascal compilers. 

TP produces only .COM files (.CMD 
for CP/M-86) which are complete prog¬ 
rams. These generally load faster than 
.EXE programs and are advantageous 
as long as the compiler can produce 
them. There is no way of using TP to 
produce object modules for later link¬ 
age into complete programs, and only 
the most rudimentary of mechanisms 
for making use of outside objects from 
TP programs. There is a mechanism for 
planting machine code in-line within TP 
programs, but unless you are very fond 
of hexadecimal numbers this is not a 
useful method. 

Documentation 

TP comes with a manual and some 
examples. The manual is paperback, 
300 pages thick, mostly written for 
version one but with about 40 pages of 
appendix to describe version two. Each 
section has a table of contents and an 
index. The manual is written in more or 
less the order you need to get started. It 
includes a description of the editor, the 
installation program, the Pascal lan¬ 
guage, and the appendices describe 
extensions to the language or the 
system. I have mainly used the bookfor 
reference, for which the index proved 


rather weak, although the required 
information was usually there some¬ 
where. 

The examples consist of one 
medium-sized program for a toy 
spreadsheet and a few smaller exam¬ 
ples of how to call into the MS-DOS 
operating system. The spreadsheet is 
the most important since it's the most 
interesting to try, and uses the widest 
variety of TP features. However, the 
program as supplied supports only 20 
rows and six columns, so you can't even 
squeeze your home finances onto it. If 
you are already familiar with Pascal, 
you might consider it to be a useful 
starting point for creating a better 
spreadsheet. The one thing it does 
immediately demonstrate is the nice 
screen control you can achieve with TP 
built-in functions. All the examples 
worked first time, although the Calc 
program does contain a number of 
bugs. 

Performance 

The real test of a compiler is the quality 
of programs that can be developed with 
it. I compared it with the Microsoft 
Pascal version 3.11 (last year's version) 
which is fairly widely used and several 
times more expensive. Turbo Pascal 
begins with a head start — its run-time 
library. The library helps with filing, 
floating-point arithmetic, screen hand¬ 
ling, starting and stopping the prog¬ 
ram, and so on. 

TP's library is written in assembler 
and occupies around 9.5k of space. This 
9.5k is apparently an identical copy of 
the first 9.5k of the TP program itself, 
which becomes the first part of any 


s ( ? move ')5 

FOR k := 1 IQ lOOOO DO p 2 = q; 
s (’ sets' * 1 ) ; 

somenumbers := L2 ? 3,5,7,11,133; 

FOR k := 1 JO lOOOO DO 
BEGIN 

j : = k NOD 16; 

IF J lb! somenumbers THEN somenumbers := somenumbers - C j □ 

ELSE somenumbers : = somenumbers + Ej3; 

END; 

s (•" opts" ) ; 

a s = 2; b 2 = 3; c :=5; d 2 = 7 ; 

FOR k s= 1 IQ lOOOO DO 
BEGIN 

J := k MOD 10; 

1 := k DIV 10; 

matrix C j 3 2 = (a * b ~ c) - (a •* b + d); 

1 2 = matrix l j 3 5 

END; 

s ? ) ; 

END. 

Fig 1 Three new Benchmark tests 
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.COM generated by TP. For MS Pascal, 
the library is approximately 26k of code 
which is taken from a separate disk file. 
With that extra 16k Microsoft provides 
more filing facilities, powerful floating 
point arithmetic compatible with the 
8087, and automatic assignment of 
program parameters. 

The PCW Benchmarks were merged 
into one program for convenience. 
Three new tests (Fig 1) have been added 
to the existing ones published in 
December 1983. Two of these tests 
check important features of Pascal not 
found in the Benchmarks. Structured 
variables are records which may con¬ 
tain a mixture of characters, integers, 
reals, or other variables. The 'move' test 
checks the assignment of one such 
structure to another. Sets are bit maps 
which can be used to model classic set 
operations such as union intersection 
and disjunction. The 'sets' test gives a 
work-out to three of the more important 
set operations. The third new test, 
'opts', is to find out whether the 
compiler is clever enough to do any 
optimisations. This test contains a 
variety of common opportunities for a 
clever compiler to reduce the amount of 
work needed in a program, mainly by 
recognising expressions and variables 
which can be used twice or held in 
registers. 

The Benchmarks were run with 
equivalent run-time checking. The 
compiler switches were the default (no 
switches chosen) for Turbo Pascal, 
which corresponds to the selection of a 
stack overflow check for MS Pascal. 
With the exception of the sets test, TP 
trailed in all sections. In all tests which 
do not use the run-time library, TP was 
about 30 to 40 per cent slower. In 
floating point, the ratio was similar, 
even though MS Pascal calculates to a 
higher precision and takes on over¬ 
heads to ensure compatibility with the 
8087 standard. Both compilers provide 
binary arithmetic, not decimal. 

Only in the sets test was TP (very 
much) the faster. The code size for the 
test itself (subtracting the run-time 
library) was2512 bytesforTurbo Pascal 
and 1716 for Microsoft Pascal. An 
inspection of the object code under 
debug revealed that TP does not 
perform any optimisation. 

Overall, the. COM file produced by TP 
was 11,838 bytes long and ran the suite 
of tests in a total of 304.5 seconds, 
excluding load time. The .EXE file 
produced by MS Pascal was 35,414 
bytes long and ran in a total of 263.7 
seconds, excluding load time. Unless 
you are planning to write programs of 
5000 lines or more, the finished Turbo 
program is likely to be smaller. If your 
program has a lot of calculations, in 
Turbo Pascal it may be slower and less 
accurate. For small programs TP is a 
clear winner, with its convenient 
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development environment, compact 
overall programs and useful speed. 

Both Benchmarks were run with stack 
check enabled. TP also provides range 
checking, plus a selection of switches 
for the control of I/O error handling and 
operator interrupts from the keyboard; 
these worked effectively. When errors 
are detected, the program prints an 
error type number and the program 
counter at which the failure occurred. If 
you are running from memory under TP 
control, TP immediately starts sear¬ 
ching your source for the equivalent 
position. If you were running a .COM 
file, you could invoke TP, select the 
source as a work file, and ask TP to find 
the program counter. You must look up 
the error type number in the manual for 
an explanation. 

Standardisation 

There must be something missing, 
you're thinking, so maybe it isn't real 
Pascal? Yes, in the sense that it is not 
quite standard (neither BSO 6192 nor 
Jenson and Wirth versions), but no, in 
the sense that this is an implementation 
of a powerful member of the Pascal 
family with many extensions. Let'slook 
at the standard features which are 
missing: 

Get and Put Borland has not provided 
accessible file buffers, so Get, Put, and 
file pointer types are not available. The 
explanation given isthatyou can dothe 


same things more conveniently with 
Read and Write, which is true: it does 
wonders for keeping the run-time 
library small (thesecan beexpensiveto 
implement). This has affected about 
half the prog rams which I tried to port to 
Turbo from other Pascals 
No functional or procedural para¬ 
meters This is one of the more tricky 
and rarely used parts of Pascal, and 
many compilers do not implement it. 
You can stimulate these with a CASE 
switch to select which procedure or 
function to call. 

String width on writing in standard 
Pascal, you can use the record type 
Istring = RECORD 

len : 0 . . stringTop; 

s : PACKED ARRAY [1 . . string 
Top] OF char; 

END; 

to do string processing. It is not quite as 
powerful as the string facilities built into 
Turbo or other Pascals, but it does have 
the advantage of portability. 

A key part of thistechnique is the use 
of the Write statement 
Write ( aString.s : aString.len); 
to write a string neatly trimmed to its 
proper length. Unfortunately this does 
not work correctly with TP, which 
always prints the whole string. 

No program parameters You should be 
able to declare file parameters in the 
program statement. TP allows you to 
put whatever you like in the program 
parameters, but ignores it. You are 
expected to control your own file 
assignments, though there are built-in 
connections to the console and printer 
which do not require any effort. 

Errors not caught in the WITH and FOR 
statements WITH was designed as a 
form of optimisation hint but TP uses it 
only as a convenient shorthand. There¬ 
fore, TP does not complain if you 
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Turbo Pascal 2.0 

MS-Pascal 3.11 

Magnifier 

.2 

.2 

FOR loop 

2.5 

1.9 

WHILE loop 

3.3 

2.5 

REPEAT loop 

2.9 

2.1 

Literal 

3.2 

2.7 

Memory 

3.4 

2.9 

Real arithmetic 

87 

64 


(11-digit) 

(15-digit) 

Real algebra 

77 

59 


(precision) 

(precision) 

Vector access 

5.9 

3.9 

IF, balanced 

4.8 

3.9 

Procedure calls 

4.0 

3.1 

IF, unbalanced 

4.7 

3.8 

Call by value 

4.5 

3.6 

Call by reference 

4.8 

3.6 


(32-bit pointer) 

(16-bit pointer) 

Transcendentals 

80 

58 

Structure move 

1.1 

.6 

Set operations 

12.8 

46 

Optimisables 

2.5 

1.8 

AH results are in seconds 
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change the location of the WITH struc¬ 
ture within the WITH statement, as is 
gratuitously done in the Calc examples 
from Borland. The Calc program also 
shows FOR loops with non-local control 
variables. In Pascal and some other 
languages the value of the control 
variable is undefined atthefinish of the 
loop, so the control variable must be 
local to limit the potential for mistakes. 
Keyword ELSE is used where the 
standard will use OTHERWISE for the 
branch on the CASE statement which 
catches all non-specific cases. 

Borland's attitude to standards 
seems to be 'use the standard except 
where we don't like it.' I disagree. The 
usefulness of a Pascal standard lies in 
the transfer of programs between 
machines, and as a common ground for 
teaching orsharing programs. Unfortu¬ 
nately Borland has clipped a few 
important corners off of the standard, 
just enough to prevent practical use of 
standard programs. You will need to 
change prog rams you find in textbooks, 
and may have trouble with programs 
you give to other people. 

Beyond the standard 

Borland has provided a large and useful 
set of extensions; the outstanding 
extensions are in the declaration area. 
Constant, Type and Variable sections 
can be in mixed order, and constants 
can be assigned to be of any type. This 
has been elegantly done. You should 
have no trouble creating tables or lists 
of constants, which is a major problem 
with standard Pascal. 

This is a form of string handling 
similar to UCSD Pascal. There are 
operators for searching, comparing, 
extracting and concatenating strings. 
String input and output facilities are 
provided. 

The filing facilities include random 
access to files. The Reset operation 
opens a file for Write as well as Read 
(without deleting the file, as ReWrite 
would) sothatfilescan be edited. There 
is an important limit to random access, 
the seek pointer. You may Assign new 
files and Close old files, so your 
programs can work with manyfilesand 
change among them. 

Various 'type escapes' are provided. 
One of the features of Pascal is that 
every variable has a type classification, 
and like apples and oranges they are 
kept distinct. The purpose of this is to 
help prevent logical errors (the compil¬ 
er will helpfully prevent you from 
adding apples into the oranges) and 
does annoy some people by forcing 
them to plan ahead. However, it cannot 
be denied that sometimes, as you plan 
to make fruit salad, the rules must be 
relaxed. TP will allow you to specify that 
apples be considered as oranges, or to 
pass both as parameters to a procedure 
expecting fruit. 

The screen control facilities include 
cursor positioning, insert line, delete 
line, clear screen, and normal/bright 
intensity control. The screen controls 


for your programs are the same as 
those used by TP's editor, and are 
changed using the Tlnst program. 
These are fast and effective. 

Extensions for machine control pro¬ 
vide access to I/O ports, and a memory 
array allows you to access any byte in 
memory. TP uses 32-bit pointers so you 
can use all the memory in your 
machine. There is a mechanism pro¬ 
vided for using software interrupts; 
these allow you to get direct access to 
the operating system, BIOS, and OS 
extentions such as graphics. You can 
embed machine code within your 
programs, but this is minimally sup¬ 
ported and practical only for very short 
sequences. 

For structuring large programs you 
can include standard procedures or 
declarations which you need to use in 
many programs. An overlay mechan¬ 
ism is provided to allow you to create a 
program with several phases, where 
the code for only one phase is in RAM at 
anytime and each is pulled from disk as 
required. All overlaid code can share a 
common base of data and subroutines. 

Calling outside assembler programs 
looked even more primitive than the 
call facility in Basic. In practice I found 
that I didn't need assembler, especially 
since direct software interrupts can be 
done within TP. 

Problems 

TP is a robust program, but it does have 
errors and annoyances: for example, 
the cancellation of type-ahead on the 
console input file. TP offers either 
line-edited input (allowing you to erase 
and re-type before the carriage return) 
with echo, or direct input without echo. 
For most casual input the line-edited 
input would be the obvious choice — 
but for some strange reason, TP wipes 
out all type-ahead for this mode. If you 
work with a computer with a type- 
ahead buffer this becomes aggra¬ 
vating, as it is second nature to type 
ahead when using familiar programs. 

TP provides only 16-bit signed inte¬ 
gers and so the seek pointer in theory 
stops at 32k records. Some types of file 
have many records so the 32k limit may 
be awkward. The solution is to use 
software interrupts direct to the OS if 
you need advanced filing. 

It should be a simple matter for 
Borland to close open files at the end of 
a program, which most Pascals do. 

If you use _ (underscore) to separate 
words within identifiers, the word 
search feature in the editor (which 
should only match complete words to 
the pattern you provide) sometimes 
treats it as a space. Therefore, a word 
search for 'two' will match at 'two_ 
words', although a word search for 
'two_words' will not match 'two 
words'. 

The ideal 

Apart from fixing the bugs, what more 
could you expect from Turbo Pascal? 
Here are a few things to yearn for. 


A fast syntax check for programs too 
big to compile to memory. 

Unattended operation. At the mo¬ 
ment, TP is entirely interactive. Sup¬ 
pose you have a standard procedure to 
ask the date, and you change it to accept 
US format as well as European. If you 
have 10 programs which include that 
procedure, you can't create a batch file 
to recompile them all. You have to do 
them one by one, interactively. 

A debugging switch to catch refer¬ 
ences to heap records which have been 
deleted. 

DOS-2 filing. TP at the moment uses 
only DOS 1.25 features. If you wish to 
usefilesinaDOS2.0or2.11 system, you 
must either code your own interfaces to 
DOS and ignore TP's filing, or ensure 
that all the files you need are in the 
current directory. 

Learning 

TP must be one of the best compilers 
available for people learning their first 
compiled language. Results are im¬ 
mediate and TP can protect itself 
against mistakes. However, there are 
some cautions. All Pascals are non¬ 
standard to some extent, but TP is one 
of the few I have seen which leaves out 
parts of the standard important for 
practical programs. Hence, you will 
come to depend on features which 
might not be available on other compil¬ 
ers or machines. 

The second problem with using TP is 
that the manual is not sufficient for 
beginners. Itisa good idea to work with 
a book designed for teaching rather 
than reference, and keep in mind that 
examples in standard Pascal may need 
changes for TP. 

I bought TP direct from Borland inthe 
US, costing $49.95 (plus $15 for post¬ 
age, plus bank charges, plus UK import 
duties — total about £54). It was 
delivered in approximately 25 days. 
You can buy it from dealers in Britain, 
from Altor Computer, Conguin Soft¬ 
ware, and from Grey Matter, all at prices 
of about £50. There is also a more 
expensive version which makes use of 
the 8087 chip for arithmetic, which is 
better and faster than the (incompati¬ 
ble) software arithmetic in ordinary TP. 

Conclusion 

TP is a complete and practical compiler 
for small to medium projects. It scores 
poorly on points such as code optim¬ 
isation and standardisation, but scores 
so strongly on convenience and the 
compact run-time library that you 
might revise your thinking on what 
features a compiler should have. The 
built-in editor is good but slow; the 
error detection and handling is effec¬ 
tive; the extensions are useful. Errors 
are present in proportion to the price; 
the value-for-money is outstanding. 

It may permanently cure you of Basic, 
although I do leave you with one final 
point to ponder— Borland apparently 
writes its products in assembler! 

naa 
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StorageMaster 

Perfect partners for your PC 


Control Data StorageMaster 
products are designed to make your 
PC a still more efficient and versatile 
aid to business. 

The StorageMaster range. 

StorageMaster flexible disks are 
available in single or double sided, 
single or double density, 5*4" or 8" 
standards. 

They’re guaranteed error free, 
exceed the ANSI durability standard 
by more than 300%, and carry a 
5 year warranty. 


Control Data is the only company 
currently manufacturing flexible 
disks in the U.K., with some 10 million 
StorageMaster diskettes sold to date. 

There are other StorageMaster 
products. 360 kB 5*4" disk drives. 

18 MB and 30 MB hard disk units. 
High resolution dot matrix printers. 
And a unique new tape streamer with 
45 MB storage capacity. 

They all team up with your IBM, or 
IBM compatible personal computers. 
Perfect partners. 

Call Telesales: Dial 100 and ask for 
Freefone 3577. 

Or contact Control Dataset Limited, 
P.O. Box 16, Argyle Way, Stevenage, 
Herts. SGI 2AB. 


Control Data, a world leader in 
supercomputers, also produces 
smaller systems, and is the world’s 
largest independent supplier of 
computer peripherals. Its other 
interests embrace the manufacture 
of magnetic disks and tape, 
computer-based training, banking 
and financial services, and assist¬ 
ance to small businesses. 
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StorageMaster is a trademark of Control Data Corporation. 


























The first QL adventures 
from TALENT! 




_- 

COMPUTER SYSTEMS 


LENT 


CURRAN BUILDING, 101 ST JAMES ROAD, GLASGOW G4 ONS 
24 HOUR CREDIT CARD HOT-LINE 041-552 2128 


WEST 

You are on the track of a notorious gang 
of bank robbers who have gone to ground 
near an abandoned mining town deep in 
Indian territory. Your task-to outwit and 
outgun the robbers, collect as much loot as 
possible and piece together clues on how to 
escape. 

A demanding and exciting text adventure 
for the experienced games-player, us j n g over 
200 words and as many phrases. There are 
over 130 locations to search - not all of them 
easy to find. Events happen in real-time 
outside your control - Indians charge, 
rattle-snakes slither past and robbers appear 
and shoot at you. How long can you survive? 

PRICE 

£ 19.95 

+ 50p postage and packing 
(Also on CBM 64, BBC & Electron) 


Explore the ancient dwelling-place of 
the Dwarves - where the Wizard guards 
the last precious secret. 

A classic and complex text adventure 
with hundreds of locations and a huge 
vocabulary. Set in real-time with traps, 
tasks, puzzles and mazes - and a special 
note-pad feature to aid you. 

“the quality of the game is superb” 
Micro Adventurer 

PRICE 

£ 19.95 

+ 50p postage and packing 
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Paw'd Elworthy looks at different types ofjjsts, anc[ presents routines 

and examples to illustrate thjs programming form on a BBC Micro. 

In Basic we are provided with essential¬ 
ly just two ways of storing data: as 
numbers, and as strings. They can be 
built up into arrays, but the lack of a 
facility to create other kinds of data-type 
can lead to a certain degree of myopia 
for those programmers who were 
'brought up' on Basic. Pascal, for 
example, provides a means of creating 
new ways of organising the data, and 
these may be neglected by Basic users 
simply because they don't realise how 
useful they are. In the other direction of 
sophistication, Basic users learning 
how to program at machine level may 
find themselves floundering because 
they don't know how to organise their 
data. 

Let's look at a data type called the list. 
Lists may be familiar if you've come 
across the programming language 
Lisp, but they're far more general than 
that. In fact, your Basic interpreter 
almost certainly holds the program in 
this form, and I'll suggest some other 
places where they're useful later on. 
Although this is just one specific data 
type, some of the principles used in 
implementing it apply equally to other 
data types. 

What is a list? 

A list is of a sequence of zero or more 
elements. Normally, the way we iden¬ 
tify a list is by where it starts, and this is 
all we need to know about it until we 
start working through it. Each element 
of the list can have a value associated 
with it, the restrictions on this value 
depending only on the implementation 
chosen. As an analogy to this, think of 
arrays: we can have arrays where each 
value is an integer, or a string, or a 
floating point number, but they are all 
just different types of array. Similarly, 
lists are independent of the type of the 
values contained in them. 

There are three main ways of repre¬ 
senting lists within the computer. The 
easiest is as an array , in which the first 
element of the array is the first element 
of the list, and so on. The principal 
disadvantage of this method is that we 
must know the maximum size of the list 
whentheprogram iswritten. Ifthearray 
is too small, then the list won't fit in, and 
if it's too large, the unused parts of the 
array are wasted. 

Another problem with using arrays is 


ARRAY 


first element 


second element 


LAST- 


last element 


(a 


Notation 
cell value 



Values 

Pointers 

1 

2 

4 

6 

1 

7 

9 

10 

29 

4 

9 

0 

8 

9 

4 

3 

5 

0 

61 

0 




(d) 


Fig 1 List representations: a) array; b) singly- 
linked; c) doubly-linked; d) cursor-based 
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300 

310 *** LIST PACKAGE *** 

320 

330 DEL. Nassign (last*/*, value*/;) 

340 LOCAL M7 
350 DIM M7. 2 
360 M7.=FNadd < M7., 1 ast7.) 

370 M7?2-value7 
380 «M7. 

390 

400 DEFFNtai 1 (1 ist7> 

410 IF listXTHEN «!list7. AND &FFFF ELSE *0 
420 

430 DEFFNadd (new'/., 1 i si7.) 

440 new7.?0=l ist7 AND &FF 

450 new*/.? 1 = (1 i st7. AND &FFOO) /& 100 

460 =new'/. 

470 

480 DEFFNnew(in$) 

490 LOCAL p tr 7., 17. 

500 ptr 7.-0 

510 FOR 17-LEN (in$) TO 1 STEP -1 

520 ptr7.*FNassign (ptr 7., ASC (MI DT- (ini, 17,1))) 

530 NEXT 
540 -ptr7. 

550 

560 DEFFNprint (start7.) 

570 LOCAL m 

580 IF start7 THEN »CHR*(start7?2)+FNprint(FNtai1<start7)) ELSE « MM 
590 

600 DEFFNtransfer (i r om7., t o7) 

610 LOCAL M7 
620 M 7 « F N t a i 1 (f r a m 7) 

630 t a 7-FNadd(fram7,ta7) 

640 -M7 
650 

660 DEFFNf i nd (val u©7,1 i st7,1 ast.7) 

670 IF list7=0 THEN *0 

680 IF value.7«list7?2 THEN ~last7 ELSE «FNf i nd (value'/., FNtai 1 (list 7) ,li st7) 

690 

700 DEFFNcut(cell 7,f r ee7) 

710 LOCAL M7 

720 M7»FNtai 1 (cel 1 7) 

730 IF M7 S *0 THEN *fre»7 

740 cel17-FNadd(cel 17,FNtransier(M7,free7)) 

750 -M7 
760 

770 DEFFNr emove (value7,1 i st7, free'/.) 

780 LOCAL M7 

790 M7*FNfind(value7,1ist7,-1) 

800 IF M7-~ 1 THEN =~1 ELSE IF M7 THEN»FNcut (FNf i nd (val ue7,1 i st7,0) , free'/.) ELSE 
ree7 

Fig 2 Low-ievel routines 


that of removing an element from the 
middle of a list. To do this, it would be 
necessary to move up all the following 
elements in the array, which for large 
lists may take a long time. Obviously, by 
using arrays, the act of finding that 
element in the middle is fast since we 
can get at it just by knowing its position 
in the list and taking this as the index to 
the array. This rarely outweighs the 
disadvantages, however. 

A second method is the linked list, or 
singly-linked list. Here each element is 
represented by a.'cell', which consists 
of the value of the element and a 
pointer. Thefunction of the pointer isto 
tell us where the next cell in the list is to 
be found; typically, it is a memory 
address. In addition, there will be a 
special pointer value which indicates 
that the end of the list has been reached. 


This is often zero, and is commonly 
referred to as 'nil'. 

Finally, for each list, there is an extra 
pointer which contains the address of 
the first cell. Sometimes this is kept in a 
cell itself, called the header cell. The 
header cell of a list will be at some 
location known to the program; it is not 
a true part of the list, and since we are 
only interested in its pointer, there is not 
usually a meaningful value to the cell. 

Generally, this is a good way of 
representing lists, provided there is a 
means of allocating new cells of mem¬ 
ory when we want them so that the list 
can be easily extended. Linked lists of 
this type have the disadvantage that 
they only work in one direction—from a 
given cell it's impossible to find the 
previous one without working through 
the list from the start once more. 


Sometimes doubly-linked lists are 
used, in which there isa second pointer 
that points back to the previous cell. 
Obviously, doubly-linked lists require 
more memory, and for this reason are 
not always justified. 

The final method is a hybrid of the 
first two, known as a cursor-based 
implementation. Again, the list is held 
in an array, but this time the elements of 
the list need not be in the same order as 
those of the array. To do this, we have a 
second array in parallel, which contains 
pointers operating in much the same 
way as for linked lists. The index of the 
first element of each list is kept in some 
variable outside the array, known as the 
cursor. Clearly, this has some of the 
problems of the simple array approach, 
but, since we can have several cursors, 
a number of lists may be kept in the 
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810 

820 

*** DRAW PACKAGE *** 


830 

840 

DEFPROCdrawcel1(value*) 


850 

VDU5 


860 

MOVEO,OsDRAW95,OsDRAW95,47:DRAW0,47: DRAW0,0 


870 

M0VE63,39:PRINTva1uet; 


880 

M0VE28,20s DRAW36,20:DRAW36,28:DRAW28,28:DRAW28,20 


890 

VDU4 


900 

ENDPROC 


910 

920 

DEFPRQCli n k < x 1, y 1, x 2,y2> 


930 

MOVE:-: 1 +32, y 1 +24: DRAW:: 2, y2+20 


940 

ENDPROC 


950 

960 

DEFPROCdr awr est (node*/-, xO,yO) 


970 

LQCALnex t"/., i ndex 


980 

y=y0-96 


990 

IFy<96THENy=B64: >:=x0+550 ELSEx-xO 


1000 

1astx=x:1asty-y 


1010 

VDU29,x;y; 


1020 

index=node7.?2~64:1oc(index,1)*xsloc(index,2)=y 


1030 

PROCdrawcel 1 (CHRS <node*/.?2) > 


1040 

VDU29,0;0; 


1050 

next7.=FNtai 1 (node'/.) 


1060 

IFnexf/.OOTHENPROCdrawrest (nexf/.,x ,y> 


1070 

ENDPROC 


1080 

1090 

DEFPROCdr awl i n k s (node - /., x 0, yO) 


1 100 

PROCdr awl 1 nksO (node*/., xO, yO , " " ) 


1110 

ENDPROC 


1120 



1130 

DEFPROCdr awliriksO (node - /., 0, yO, p*) 


1 140 

LOCALnex t7., x to, yto, temp* 


1 150 

val ue7.=node7.?2-64 


1 160 

temp*=CHR* <value7.+64> : IFINSTR (p* , temp*) THENPRI NT " Warn i ng : list ";pf; " 

c 

ircular to " ; tempi 1 : ENDPROC 


1170 

xto=loc (value*/., 1) :yto=loc (value*/., 2) 


1180 

F'RQCl 1 nk (x 0 , yO , x t o , y t o) 


1 190 

nex t‘/.=FNtai 1 (node*/.) 


1200 

IFnext’/.< >0 THENPROCdr awl i nksO (next*/., x to , yto , p$+temp$) 


1210 

1220 

1230 

ENDPROC 


DEFPROCdrawal1 


1240 

PROCdr awl inks (a*/., 0,940) 


1250 

PROCdr awl inks (b*/., 400,940) 


1260 

PROCdr awl inks (c*/., 800,940) 


1270 

ENDPROC 


Fig 3 Graphics package 



same array which often makes a better 
use of space. Cursor-based imple¬ 
mentations are commonly used in 
languages — including many dialects 
of Basic—where pointers into memory 
are either not available, or too awkward 
to use. 

Each of these methods is illustrated in 
Fig 1. Fig lashowsageneralexampleof 
an 'array' list; 'Last' is a variable 
containing the index of the last used 
element. Fig 1b is a singly-linked list, 
and Fig lea doubly-linked list. Fig Id is 
an example of three cursor-based lists, 
in arrays 'Values' and 'Pointers'. The 
variables X, Y and Z indicate the start of 
the lists, and a pointer value of 0 shows 
where they end. (The lists are X:1,4,9; 
Y:29,9,61; Z:4,1,8,5.) 

BBC Basic 

If we were using Pascal, singly-linked 


lists would be the most obvious choice. 
The language includes pointers, and 
there are functions New and Dispose 
which allocate new cells of memory 
when we need them, and release them 
for other purposes when they are 
finished with. In Basicsuchfacilitiesare 
not usually available, so we would have 
to fall back on the array or cursor 
implementations. They are both quite 
straightforward to program, but are 
rather inefficient in their use of mem¬ 
ory. Of course, we could use PEEK and 
POKE (or their local equivalents) to 
handle pointers and memory cells, but 
there is always the danger of operations 
on the lists going wrong and something 
important being overwritten. 

BBC Basic conveniently provides 
simple ways of both allocating cells and 
creating pointers. There is no Dispose 
function, but by using a trick described 


later, deallocated cells can be re-used. 
The command we use to allocate new 
cells is the second form of DIM: 

DIM <num-var> <numeric> 

This means: allocate an area of 
<numeric> + 1 contiguous bytes, and 
set the value of <num-var> to be the 
address of the start of this area. The area 
is safe from being overwritten by the 
system, nor will it overwrite anything 
vital. 

Now we can go ahead with writing 
the routines to handle lists. Some 
functions which might be useful are: 
Assign a new cell with a given value 
Add an (existing) cell to a list 
Locate the next element of a list (its tail) 
Create a new list of given values 
Print out the values in a list 
Transfer a cell from one list to another 
Find a cell with a given value 
Cutan elementfromthe middleof a list 
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>LIST 

10 REM ** A GRAPHIC DEMONSTRATION OF ** 

20 REM ** SINGLY LINKED LISTS ** 

30 REM ** David Elworthy - Sept.1984 ** 

40 REM 

50 DIMloc(26,2),argl(3) 

60 M0DE4:VDU24,0;96;1279;1023;:VDU28,0,31,39,29 
70 VDU24,0;96;1279;1023;:VDU28,0,31,39,29 
80 VDU19,1,3,0,0,0 
90 ON ERROR GOTO 280 

100 a‘/.=FNnew ( "ABCDEFGHIJKLMNOPQRSTUVWXYZ " ) : bV.^FNnew ( "@" ) :c’/.=bY. 

110 null 7.=b"/. 

120 VDU5 s MOVE 10,1000: PR I NT " a% " ; : MOVE 400, 1000: PR I NT" b7."; :M0VE800, 1000: PRINT "c"/. 
:VDU4 

130 1astx=20:1asty=960 

140 GCOLO,1:PROCdrawrest(aX,1astx,1asty) 

150 PROCdrawrest <b"/., 1 astx , 1 asty) 

160 GCOLO,1:PROCdrawal1 
170 INPUT LINE "CommandI * 

180 IFI"stop" THENM0DE7:END 

190 IFLEFT*(I$,5>="print" THENPRI NT " Val ue i s: ” ; EVAL ( ,, FN" + I^> : GOTO! 70 
200 GCOLO,0:PROCdrawal 1 

210 var 7.-ASC I if: IF var*/.>99 OR var'/.C 97 THENPR I NT " Un known assignment var iable":G 
0T0240 

220 ret*/.=EVAL ( "FN"+MIDif <I*,4> ) : IFref/.Cl THENPR I NT " St r ange value returned: ";re 
ty.: G0T0240 

230 ONvar 7.-96 G0SUB250,260,270 
240 GCOLO,1:PROCdrawal1:GOTO 170 
250 a'/.=ret7.: RETURN 
260 bX«ret%8RETURN 
270 cy.*ret7.: RETURN 

280 REPORT:PRINT" at ”;ERL'"Press s to stop, other key to resume" 

290 IFGET:£< >"s" THEN 170 ELSE MQDE7: END 

Fig 4 High-level routines 


Find an element of given value, and 
remove it from the list 

A listing of Basicfunctionsto do each 
oftheseisgiven Fig 2. Inthese routines, 
the value of the element is a single 
character. This is an arbitrary choice, 
and the routines could be modified 
without too much difficulty for other 
types of value. One interesting possibil¬ 
ity is to have values which can represent 
either, say, two printable characters, or 
a pointertoanotherlist.ltwouldthenbe 
possible to have lists nested within one 
another. 

The only other general point is that 
the end of a list is represented by a 
pointer of value zero. 

Nowlet'stakea lookateach routinein 
turn. 

FNassign first reserves three bytes 
for the cell. The first two of these will 
contain the pointer (as a 16-bit address) 
to the cell which follows the one we are 
creating. Since Basic holds integers as 
four bytes, we must cut them down to 
two by means of logical ANDing and 
division to produce the 16-bit pointer. 
The value is placed in the new cell in 
value%, and the pointer is set to last%; 
this means that the function has two 
uses. If last% is zero, then it creates a 
new list of one cell (since a pointer of 
zero means the last cell of the list); 
otherwise, the new cell is linked to the 
cell at address last%. FNassign may 
thus be used to carry out both creation 
and extension of lists. The value re¬ 
turned is the address in memory of the 
new list. 

FNadd is similar to FNassign, but is 


used when a cell which already exists is 
to be added at the start of a list. It can 
also be used to concatenate two lists, by 
setting new% to the address of the last 
cell in one list, and list% to the address 
of the first cell in the other. The address 
of the added cell is returned. 

FNtail finds the address of the next 
element in the list by returning the 
pointer contained in the cell at address 
list%. The IF line is to avoid errors in 
some later functions: it stops us going 
beyond the end of a list. 

FNnew assigns one cell for each 
character in in$ and links them 
together, returning a pointer to the first 
cell of the list. Note that since FNassign 
puts the new before the one specified 
by its argument last%, the FOR loop 
must work backwards through the 
string. The initial setting of ptr% to zero 
means that the cell containing the last 
character of in$ is the end of the list. 

FNprint exactly reverses FNew, re¬ 
turning the string built of the characters 
in the list at list%. BBC Basic's ability to 
handle recursion is useful here. 

FNtransfer removes the top cell from 
the list starting at from% and places it at 
the beginning of the list starting atto%. 
The value returned isthe address of the 
rest of the from% list. This does not tell 
us directly where the to% list now starts, 
but a moment's thought will show that 
it must be the same as the value from% 
had on entry. Since we can only pass 
one argument out of a function, the rest 
of the program must handle the assign¬ 
ment of this value to the to% argument. 

FNfind looks for a cell containing the 


given (ASCII) value% in the list starting 
at list%. If there is no cell containing this 
value, it returns zero; otherwise, it 
returnsthe address of the cell beforethe 
one containing this value. This may 
seem like an odd thing to do, but it will 
be useful in FNremove. 

(One special case should be noted: if 
the cell containing the value is the first 
of the list, then clearly there is no cell 
before it, and so no sensible value can 
be returned. In this case, the value of the 
argument last% will be returned in¬ 
stead. Again, recursion is used.) 

FNcut is a combination of FNadd and 
FNtransfer. It moves the cell after the 
one at cell% from the list it is currently 
in, to the start of another list at free%. 
The value returned is the new start of 
thefree list. Since cell% is the address of 
thecell beforetheonebeing moved,the 
routine cannot be used to cut off the first 
cell of a list. Also, if cell% is the address 
of the last cell in a list, nothing will be cut 
from the list. 

FNremove combines FNfind and 
FNcut. It looks for a cell with value% in 
the list at list% and, if found, adds it to 
the start of the list at free%. The value 
returned is the new start of the free% 
list; the new start of the list at list% must 
be found by subsequently using FNtail 
outside this function. Note that FNre¬ 
move will not remove the first cell from 
a list. If asked to do so, it will return the 
value -1. 

In several ofthese routines, there are 
arguments called free%. This idea of a 
'free list' arises from the solution to the 
lack of a Dispose function. Whenever 
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MAINS CONTROL INTERFACE FOR THE 
BBC MICROCOMPUTER 


The 

OnlySioo 

Worth 

thinking About. 



Our range includes 5 processors from 8 to 32 bit. 

HIGH TECHNOLOGY ELECTRONICS LTD., 303/305 PORTSWOOD ROAD, 
SOUTHAMPTON, S02 1LD. TEL: (0703) 581555 TELEX: 477465 HTELG. 



★ Connects to user-port 

★ 4 independent outputs — rated at 3 amps each 

★ Solid state, zero-switching, noise free 

★ All outputs individually fused 

★ Feed-through connector for access to unused lines 

★ Two units may be used on one port 

★ Rugged steel casing — ideal for laboratory use 

★ Fail-safe operation 

★ Demonstration software supplied on tape 

Price £98 
inc carriage 
plus VAT 

Official Orders 
Accepted 


Details and orders: 

Circuit Enterprises Ltd 
Durnsford Industrial Estate 
46 Weir Road, Wimbledon 
London SW19 8UG 
Tel: 01-946 9770 




Some people in business 
have an unfair Advantage. 


You can always tell the people with this advantage 
Their fingers fairly fly over the keyboards of their PC’s. 

They always seem to know the best way to approach 
a particular problem. Creating files faster than 
anyone else, managing and editing them as if they’ve 
been doing it all their lives. And as for trying to run 
programs more efficiently than them - forget it. 

So what makes these people so knowledgeable about 
the Apple II? 

No-one knows. 

But if you want to have that unfair advantage all to 
yourself, it might be a good idea to look into it. 

The Endless A pple - One of a range of books from 
Microsoft Press - Published by Penguin - Creative books 
from the people who taught computers how to think. 

THE ENDLESS APPLE 

Everything the Apple II and lie user needs to know 
about upgrading and getting more from the machine, 
including a comprehensive listing of all available 
hardware and software products. 

RUNNING MS DOS 

MS DOS is now the standard operating system on 
more than fifty of the world’s leading PCs, including 
the IBM and its compatibles. This master guide 
includes a quick and easy reference section of all MS 
DOS commands. 

THE APPLE MACINTOSH BOOK 
Whether you own one already, or are planning to 
soon, you’ll find this step-by-step guide invaluable to 
making the most of this revolutionary machine. 

MAC WORK MAC PLAY 

Practical, inventive and lots of fun, Mac Work Mac 
Play is literally brimming with ideas for both business 
and home use on the Apple Macintosh. 

MANAGING YOUR BUSINESS WITH MULTIPLAN 
All you need to know about this powerful spreadsheet 
program, from developing your own spreadsheets to 
model spreadsheets covering a host of applications. 


Available from leading 
booksellers and computer 
shops. 
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a%=new("FOX") 

a% 



c%==transfer(a%,b%) 



print (a%) gives value is: FPIG 
print (b%) gives value is: PIG 
print (c%) gives value is: OX 
Fig 5 Some list operations 


we have finished with a cell, we use 
FNtransfer to put it at the head of a list 
which we call the free list. Then, when 
we next want a new cell, we first look to 
see if this list has anything in it. If it has, 
we can then FNtransfer it off the free list, 
instead of using FNassign. This saves 
memory going to waste. 

Test program 

These routines are very useful, but 
unless you have good powers of 
visualisation, you probably don't have 
an intuitive grasp of what they do. The 
program described in this section is an 
attempt to get round this. It allows you 
to try out various functions on three 
lists, with a graphic display of how the 
various cells are linked after each 
operation. There are three parts to the 
program: the low-level list routines 
already described (Fig 2); a set of 
routines to draw lists on the screen (Fig 
3); and a high-level command interpre¬ 
ter, plus initialisation (Fig 4). 

The three lists are identified on the 
screen and in commands as 'a%\ 'b%' 
and 'c%', and 27 cells have been 
assigned. 26 of these have the values A 
toZ; the last one is a special cell with the 
value @ and is used as an 'empty' list, 
referred to as null. Initially, both b% and 
c% are empty lists (that is, they point to 
null), and a% is a list of the letters 
ABC .. . Z. 

The high-level system allows you to 
enter commands and functions which 
(with the exception of STOP) directly 
call low-level routines. The difference 
between a command and a function is 
in the way they are called. For a 
command, you enter the name of the 
command and any arguments it may 
have; for a function, you enter a line of 
the form: 

<variable>=<name>(arguments>) 
Here, <variable> is a%,b% or c%, 
<name> is the name of the function in 
the low-level package with the 'FN' 
removed, and the <arguments> obey 
the same rules as if this were a line in a 
Basic program. This means, for exam¬ 
ple, that you can use Basic functions in 
the arguments. 

Here are the commands and func¬ 
tions available. 'I'denotes a list variable 
(a%, b%orc%),'c'the ASCII value of any 
single character, and 's' a string. 

Commands 

STOP — leave program 

PRINT (I) — print the value of the list 

Functions 

Tail (1) — return the tail of the list 
Add (1,1) — add one list to another 
New(s) — create a new list 
Transfer (1,1)—transfer a cell from one 
list to another 

Cut (1,1) — cut out a cell from one list, 
putting it in another 
Remove (c,1,1) — remove a cell from 
one list to another 

Functions to use with care 


Assign (1,c) — create a new cell 
Find (c,1,1) — locate a cell in a list 

There is only very limited error 
checking. When a value which clearly 
does not refer to a sensible memory 
location is returned, or if the variable 
specified forthe result of thefunction is 
not a%, b% or c%, an appropriate 
message will be issued, but otherwise 
the only error checks are those pro¬ 
vided by Basic. Also, after a while the 
screen appearance will become rather 
ragged, as links are erased and re¬ 
drawn. 

It's possible to have convergent lists, 
which start at different places but run 
together later on and share some cells. 
In addition, some sequences of func¬ 
tions may produce a pathological case 
called circular lists. In this case, a cell 
somewhere in the list points back to one 
earlier on. The drawing routines check 
for this and will issue appropriate 
warnings, but the low-level routines 
can get into trouble with them (see 
Example 3). This is different from the 


use of lists in a language such as Lisp, 
where the system prevents such prob¬ 
lems from arising. 

Omit the spaces and comment lines 
whentypingthe program in. Incidental¬ 
ly, the lines at the start of various parts 
of the program havethe REM statement 
omitted; since execution never goes 
there, this is perfectly valid. 

Have a look at the examples to try, 
which demonstrate the effects of the 
various commands. Sketches for each 
step of the second one are given in Fig 5. 

Real applications 

Lists are used in a wide variety of 
applications. Two general areas are: 
where there is a need to easily insert or 
delete data; and where the order of data 
items may need to be changed quickly. 

Typical of the first of these are Basic 
interpreters and text processors. In 
both cases, we are likely to need to be 
able to insert and delete lines at will. The 
lines themselves are usually accessed 
in a definite order, so lists — with their 
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Modem WS2000: 


why it’s 
the experts’ 
choice. 


You don’t need to be 
told about the information 
revolution — you 
already know that 
without efficient data 
communications, you 
and your business may not 
survive it. 

And you know that a 
modem will be a vital part of 
your survival kit. 

This is why you should choose Modem 
WS2000 from Miracle Technology. 

fit Quality - In concept and construction 
Miracle Technology 
sets the standards 
other modem 
manufacturers 
aim for. 

Quite 

simply, WS2000 
is one of the best 
designed, best 
made modems 
you can buy. 

It is 

approved for 
PTT use in 
the UK 
and Holland, 
with approval pending in other European 
countries. 

^Flexibility - As a multi-speed, multi¬ 
standard modem, WS2000 enables data transfer 
between almost any two computers — world¬ 
wide. 

WS2000 gives instant access to the vital 
information sources of Prestel, Micronet, 
Telecom Gold and a vast range of public and 
private databases. 

WS2000 can also convert your computer to 
a telex terminal, giving you inexpensive 2-way 
international telex facilities. 

WS2000 is suitable for use with a wider 
range of computers than virtually any other 
modem, and we can offer software packages for 
most makes. 

^Versatility — No other modem offers all 
the facilities available with WS2000. 

Its unique versatility means it can be 
expanded by the addition of autodial and 
autoanswer options (presently undergoing 
approval testing with BABT), plus direct 
computer software control of the modem and 
much more. 



Service - A large 
dealer/distributor network 
both in the UK 
and abroad means 
you’re never far 
from a WS2000 
stockist. 

And our Customer 
Service and Technical 
Departments are happy to 
give help and advice. 
fijiThe Experts - Thousands of users 
depend on WS2000 - local authorities, 
government departments, multi-nationals, 

private companies 
and individuals. 

WS2000 is 
the modem 
chosen by the 
BBC to 
demonstrate a 
UK-USA 
datalink live on 
TV; selected by 
Cable & 
Wireless/ 
Western Union 
for their 
Easylink Telex 
Service; taken 
round the world on Operation Raleigh; in action 
for CBS News, sending front-line war reports 
around the world. 

WS2000 is the modem used by people who 
need reliable data communications today — and 
every day. 

WS2000, with BT telephone lead, mains 
power supply and comprehensive operating 
manual costs only £129.95 exc. (£154.73 inc. 

VAT & UK delivery) - you may also need a computer lead 
(£10.35 inc.) - specify computer when ordering. 

A small price to pay for survival. 

Order by cheque/Visa/Access/Trade or 
official order to: 

SS Miracle Technology (UK) Ltd, 

St Peters Street, Ipswich IP1 1XB. 

© 0473 50304 IDE] 946240 cweasy g 19002985 


tYs MIRACLE 
^TECHNOLOGY 

we thought of tomorrow, yesterday. 
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Before insertion: 



Fig 6 Two interesting examples of lists 


sequential properties — are suitable. 
Deleting lines is easy: it's just the Cut 
function. Inserting is slightly trickier, 
but examination of Example 1 should 
suggest how to do it. 

To insert a new element (in this case, 
having a complete line as its value) into 
a list at some position, all we need do is 
make the pointer from that position go 
to the new element, and the pointer 
from this element go back into the list at 
the element following the position we 
inserted at. This is illustrated in Fig 6a. 

With this type of system, the lines 
may appear in memory in a different 
order to their numerical one since we 
can always follow the pointers to get at 
them in the right order. One problem 
with deletion is that already noted: the 
memory occupied by the deleted ele¬ 
ment may be wasted. Free lists are not 
always convenient, particularly if the 
values take differing amounts of mem¬ 
ory. One common solution to this is a 
routine called a 'garbage collector', 
which works out if any areas of memory 
can be reclaimed and repacks the list 
into them, changing pointers when 
necessary. 

The other example often arises in 
sorting. Much has been written on 
which algorithms forsorting items into 
order are fastest, but it's often over¬ 
looked that what limits the speed is the 
time taken to perform the 'swap' 
operation, especially if the items being 
sorted are complete records or long 
strings. With lists, swapping is simple. 
We don't actually move the data at all, 
but instead interchange the pointers; 
this is illustrated in Fig 6b. As an 


example of how much quicker it might 
be, supposethedata items were held in 
a list, and consisted of a two-byte 
pointer and a 100-character record. The 
swap operation is defined by a sequ¬ 
ence of commands such as: 
DEFPROCswap(a$b$):LOCALtemp$: 
temp$=a$:a$=b$:b$=temp$: 
ENDPROC 

This clearly involves three data 
moves. For 100-byte records, we thus 
move a total of 300 bytes. To just 
interchange pointers of two bytes each, 
we only need to move six bytes. This 


does not mean that the sort routine will 
be 50 times faster, but speeding up this 
step might just make the difference. 

There are numerous other places 
where lists are used: information re¬ 
trieval, simulation, memory manage¬ 
ment . . . If you're interested intrying to 
write a program using them, here are a 
couple of suggestions (both based on 
sections in the Aho, Flopcroft and 
Ullman book): 

1) Write routines for a stack. Unlike 
machine stacks, the elements can be in 
any relative positions in memory and 
can have any value you like. You'll need 
routines to create a new stack, to push 
and pop elements, and to tell if a stack is 
empty. 

2) Write routines to implement a 
mapping: that is, a function M(d) = r 
such that, for a given value of d, there is 
no convenient way of calculating r, and 
it must be 'looked up' instead. The 
functions needed are: create an empty 
mapping; define the value of r for a 
given d; and return the value of r for an 
input of d, or some special code if no 
such value has been defined. 

Conclusion 

Implementing a data type outside those 
provided in a languagecan be achieved 
without too much difficulty, provided 
(a) you know what functions you want, 
and (b) you start plainly and work up. 
Writing a program to give a picture of 
what's going on is often a big help. 
Bibliography 

Aho, Flopcroft and Ullman: Data Struc¬ 
tures and Algorithms, Addison-Wesley 
1983. 

BBC Basic manual (for DIM command, 
and so on). 

(Thanks to Mike Abbott Jr for his help 
during the programming.) 1TTTI 


Examples 

Example 7 Removing a cell from a list 

a%=("ABCD") 

Create a new list 

b%=remove(ASC''B",a%,0) Removethe"B"fromlista%into 

list b% 

a%=tail(a%) 

Cut off first cell of list a% 

print(a%) 

Valueis"CD" 

Example2Shifting around parts of a list 

a%=new("FOX") 

b%=new("PIG") 

Create lists 

c%=transfer(a%,b%) 

Transferthefirstcellof list a%to list 
b%, a nd set 1 ist c% to the rest of 1 ist 
a% 

Valueis"FPIG" 

print(a%) 

print(b%) 

Valueis"PIG" (nochange) 

print(c%) 

Value is "OX" 

Example3 Apathologicalexample 

a%=new("ABCD") 

Create list 

b%=find(ASC"D",a%,0) 

Setlistb%tothecell before "D" 

a%=add(b%,a%) 

Add this onto 1 ist a%. Both 1 ists are 
nowcircular 

print(a%) 

Afterashortdelaytheprogramruns 
out of memory, as it goes through 
deeper and deeper recursions of 

FNprint. 
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It's not particularly cheap, ifs a bit on the slow side but the quality 


ofthe^ dot matrix^ typeface is excehent Simori Craven takes a closer look. 


The Brother TC600 is an oddity in the 
personal computer world as the pro¬ 
duct of an evolutionary — rather than 
revolutionary process. An early exam¬ 
ple of Brother's lightweight electronic 
typewriter/printer was the EP22, which 
suffered from a poor keyboard and a 
rather crude typeface (although this 
was fairly typical of cheap dot matrix 
printers at the time.) 

The EP44 came out about a year later, 
and offered a relatively classy print 
style thanks to a high definition 24 x 18 
matrix. On this latest model the 
dreaded button keyboard has been 
replaced by a conventional typewriter- 
style unit, and the machine's text 
editing facilities have been improved. 

The TC600 has four distinct persona¬ 
lities, as a typewriter, a simple portable 
text editor suitable for producing 
reasonably complex documents up to 


about 2000 words long, as a near letter 
quality printer for any computer equip¬ 
ped with an RS232 serial interface, and 
as a terminal, enabling, for example, 
Sinclair QL programs to be written on 
the train^on the way back from work, 
then downloaded into the QL and run. 

Hardware 

Despite its modest size and low weight, 
it's an imposing beast on first acquaint¬ 
ance, with 59 full-size keys and 19 
buttons, switches and other controls to 
bewilder the first-time user. 

The keyboard isexcellent, with a light 
over-centre action and a reasonable 
layout. The profusion of keytop mark¬ 
ings brings the Spectrum Plus irresist¬ 
ibly to mind, but is accounted for by a 
'second shift' key. This enables the 
TC600 user to call up the entire charac¬ 
ter set directly from the keyboard — a 


much more convenient arrangement 
than the slow and error-prone IBM PC 
solution, which has the user laboriously 
keying in three digit character codes 
while keeping the ALT key depressed. 

The remaining legends relate to the 
use of the CODE key, equivalent to the 
control key on a personal computer. 

The display is a simple 24-character 
LCD screen of one line, which is rather 
too small for the kind of self-indulgent 
editing processes most regular word 
processing users require. Asa means of 
catching spelling errors before they are 
committed to paper, however, it is 
excellent. The display is just above the 
top row of keys, where inexperienced 
typists can keep an eye on it as they 
proceed. Real typists, of course, are not 
supposed to look at the keyboard at all 
— they stare rigidly at the paper on 
VDU, and catch their infrequent mistyp- 
ings instantly, but it's nice to see a 
writing machine which caters equally 
well for experts and tumblers alike. 

Each of the three major modes of 
operation — normal, word processor 
and terminal — has a number of 
sub-modes which let the user configure 
the TC600 to personal taste. The simp¬ 
lest mode, labelled 'normal', turns 
the machine into an unusually sophisti¬ 
cated typewriter. Left and right margins 
can be set anywhere, as long as the 
typing width is over 25 characters, and 
one-key operation allows automatic 
centring and underlining of text. Text 
can be set with a ragged right margin, 
fully justified, or right flush with a 
ragged left margin. 

One often-overlooked feature is the 
provision of temporary left margin 
settingsfor hanging indentation — that 
is, setting a whole paragraph a few 
characters further in than the rest of the 
text. 

One of the biggest factors increasing 
the speed of a word processor user over 
the operator of an electric typewriter is 
automatic wordwrap, eliminating the 
need to insert manual carriage returns 
at the end of each line. Even in normal 
mode, this feature is available on the 
TC600. 

Text can be printed out as it'styped in, 
but a better way of working for anyone 


Brother TC600 

The Brother TC600 electric typewriter cum printer^ is in a class of its own. 
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This is a sample of the Brother’s 
typeface, which is unusually tidy 
for a dot-matrix printer. The 
dots can be seen, but only on 
very close inspection. The line 
spacing on this sample is l 1/2, 
and single and double spacing 
are also available. The optional 
justification is here in automatic 
operation, and some underlined 
text is also included. 

Example of Brother TC600's dot matrix typeface 


unsure of his keyboard skills is to have 
the text printed a line at a time as work 
progresses. This lets you correct mis¬ 
takes which are present on the LCD 
before they are printed. 

In word processing mode, the facili¬ 
ties are not vastly superior, but the text 
is stored in memory instead of being 
printed. This means that any part of the 
document can be changed at any time, 
(the ’normal' mode restricts editing to 
the current line of text) and also lets you 
work without the twin distractions of 
the printer noise and its insatiable 
appetite for paper. 

The editing facilities have been great¬ 
ly improved over those of the earlier 
EP44,and includea FINDfunction and a 
SEARCH AND REPLACE option. 

Moving,copying ordeleting blocksof 
text is now possible, but still hard work. 
Each line of text is numbered, and block 
operations are carried out by defining 
the line numbers which make up the 
block. 

Editing operations of this kind are 
simplified by the logical choice of keys 
to initiate each task (CODE-D for delete, 
CODE-C for copy, and so on), and in 
case even this proves too much to 
remember, the functions are inscribed 
in small green letters on the relevant 
keytops. 

Nine separate files can be held within 
the TC600's memory, but their total 
combined length may not exceed 
14,200 characters — equivalent to a 
piece of text not much longer than this 
Checkout. The Brother's architecture is 
CMOS, and the low power consump¬ 
tion of the chips makes battery back-up 
for the memory contents a practical 
proposition. As long as the four hefty D 
dry cells are in place, or the mains 
adaptor is connected, switching the 
Brother off will not make it forget 
anything. Even changing the batteries 
need not be hazardous, as deterioration 
starts about 25 minutes after the 
batteries are removed or the AC power 
supply unplugged. 

An increasing number of home and 
professional computers are now 
appearing equipped with only the 
RS232 serial interface. This makes 
printing from these machines rather 
inconvenient. Most of the low-cost 
printers which are popular in the UK use 
the centronics-type parallel interface as 


standard. To owners of machines like 
the Sinclair QL and the Spectrum with 
its Interface One attached, the prospect 
of a typewriter which can double as a 
letter-quality printer must be attractive. 

RS232 devices are traditionally 
strewn with pitfalls for the unwary, as 
the standard is rather loosely defined 
and no two serial interfaces ever seem 
to be exactly the same. With the 
Brother, however, I was pleasantly 
surprised. The QL plugged straight in 
using a BT 600 series jack at the QL end 
and a standard 25-pin D connector at 
the Brother end, and after a couple of 
seconds spent setting up baud rates 
and protocols I was able to transmit 
files both ways without corruption. 

Brother provides a separate manual 
for the RS232 interface fitted to the 
TC600, and this covers connection to a 
wide variety of personal computers, 
modems and printers in detail. 

Documentation 

The documentation isn't wonderful, 
but it does require a little creative 
interpretation. 'FORWARD' heads 
the imperious foreword of the RS232 
booklet. 'In this guide book it is 
described, as a rule, under the status 
that TC600 is in memory-full.' 

Piquant outbursts of Japanese En¬ 
glish add interest and amusement as 
long as you can understand them, but, 
on the whole, it's a treat I would rather 
live without. 

If you bought a TC600 to use as a 


general purpose computer printer, you 
would probably find yourself shopping 
for something a little faster to use for 
program listings or draft copies. The 
Brother's beautiful print quality may 
bring tears to the eyes of the opposition, 
but waiting almost fifteen minutes for a 
2000-word article is about as much fun 
as watching the grass grow. Don't think 
you can slope off for a cup of tea, either 
— you have to be there, carefully 
feeding in sheet after sheet of paper. 

Another drawback is the high cost of 
operation. The printer can use thermal 
paper, or plain paper with a thermal 
ribbon making the impression. The 
ribbons are one-pass units and don't 
last long, and the thermal paper costs 
an uncomfortable amount of money 
(although prices do seem to vary widely 
—the major High Street retailers are not 
really the places to try for best value). 

Price 

The price of the basic unit is £415 
including VAT. A disk drive (which I was 
not able to examine) is available for an 
additional £175. The pricing seems a 
little high, but it's hard to make 
comparisons as there is virtually no 
direct competition for the Brother. It 
would be a much more attractive buy if 
the printing process could be speeded 
up, perhaps by making the head print 
bi-directionally. At the moment, the 
printing is also disappointingly noisy— 
although thermal printing is not in itself 
noisy. As there is no impact between 
the head and the paper, the head does 
clatter and bang around to quite a 
degree; you would feel slightly embar¬ 
rassed printing out a document on 
board a train, for example. 

Conclusion 

Despite the above-mentioned draw¬ 
backs the Brother TC600 is undeniably 
pleasant to use, and is rare among 
pieces of equipment received for re¬ 
view in that it was actually used, not just 
forthepurposesofthetest, butforother 
tasks as well. Look carefully into the 
costs before buying, but be sure to 
examinethis unconventional machine. 

EU 


Technical specifications 


Number of keys: 
Printing speed: 
Paper width: 
Printing width: 
Print head: 
Display: 

Paper required: 

Power supply: . 

Dimensions: 

Weight: 

Interface: 

Memory: 

Price: 


59 

16 characters per second 

247mm maximum 

203mm maximum (80 characters) 

Thermal, 24 x 18 dot matrix 

24 character LCD, 7x5 dot matrix 

Thermal paper or smooth plain 40-50 gram 

Four dry cells, size D, or AC adaptor 

340mm x 276mm x 58mm 

2.9kg 

RS232C 

14,300 characters total in up to nine text files. 
£415, disk drive £175 
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APLIbraH 

Use ofAPL has previously^ been Ijmjted to mainframes^ but it is now 

becoming available on more micros. Anthony Camacho presents an 

ijrtroductiop to this versatile^ language. 


APL was designed to make it easy for 
people to specify procedures. It was 
used for several years to help design 
computers before it was implemented 
on a computer and became a computer 
language. It has proved superb for 
computer programming because it's 
the richest and most compact of all 
computer languages. 

Although APL looks mathematical, it 
is as good with text and logic as any 
other language. It has a unique advan¬ 
tage in that it handles arrays without 
explicit loops; this means that pro¬ 
grams in APL can take advantage of 
array processors without having to be 
converted. This array processing ability 
is ideal too for many graphical applica¬ 
tions. APL has single-character com¬ 
mands by which arrays can be 
reflected, rotated, transposed and 
inverted. 

APL was first implemented on big 
IBM mainframes, and for a long time 
you could not run APL programs 
anywhere else. As micros became 
more powerful, APL was implemented 
on many of them: Osborne, Super¬ 
brain,Televideo, Xerox, BASF, Gemini, 
Signet, Sirius and other CP/M micros, 
for example. APL is also available on 
various micros which are based on the 
68000 CPU, and on the IBM PC (for 
which there are now at least five 
versions). Recent additions to the list 
are the BBC Micro (using the Z80 
second processor) and the Sinclair QL. 

Until the end of 1982, APL users were 
best described as The idle, thinking 
rich.' They, or their companies, had to 
be rich because only the rich could 
afford a machine of considerable power 
and size (with enough memory to give 
each user 100k or more for his work¬ 
space). They had to bethinking because 
APL removes a considerable part of the 
drudgery of traditional programming, 
so there is less keying and more 
thinking to be done. APL offers a much 
richer choice of operations than other 
languages, and some of these work on 
arrays of as many dimensions as you 
please; this is another reason why you 
have to think to use APL. Lastly, the 
typical APL user has the idleness of the 
man who seeks the perfect, most 
labour-saving tool for every job he 
tackles. 

APL goes further than any other 


language in replacing programmer 
effort by machine power. The really 
determinedly idle programmers are 
always the first to find and use APL, and 
if they have no objection to the effort of 
thinking they stick with it — you won't 
find anyone willingly going from APL 
back to Cobol or Fortran (although you 
may find some backsliding into 
machine code or C for the sake of speed 
or detailed control of the computer 
registers). 

Access 

So, until the 80s, access to APL was 
more or less limited to those who 
worked for large corporations. APL 
would only run on mainframes and very 
few companies challenged IBM, which 
set the standard in APL as in so many 
other areas of computing. The spread of 
APL was also hampered by the need to 
display and print APL characters; in 
those days nearly all terminals were 
dumband hadto be specially equipped 
with character sets in ROM. Among 
printers, only the IBM golfball typewri¬ 
ter had an APL character set easily 
available. 

At the end of the 1970s the big micro 
revolution began, and the price of 
processors and memory came down to 
within sight of their present levels. The 
versatile displays and printers provided 
to meet the demand for computer 
games, foreign character sets and 
graphics made it much easier to pro¬ 
vide the characters that APL needs. 
Acornsoft APL, for example, on the BBC 
Micro with an Epson FX printer can 
display and print APL together with all 
normal characters, without a single 
change to any item of hardware. 

In the early 1980s microprocessor 
implementations of APL began to 
appear. Subsets ofAPL, such asTisAPL 
and V80, suffered from severe space 
limitations because 8-bit micros can 
only address 64k directly. Then 
VIZ:: APL implemented a complete IBM 
version of APL using virtual memory, 
which gives workspaces up to the 
capacity of the disk or of a megabyte, 
whichever is smaller. This runs under 
the CP/M operating system, so is 
available on many machines. 

Since then there have been many 
more, mostly on 16-bit machines, 
where virtual memory wasn't needed. 


There are at least five APLs for the IBM 
PC (including APL*PLUS, IBM's own, IP 
Sharp's and PortaAPL), and there are 
versions that exploit true 16-bit 
machines such as APL 68000 and, for 
machines that can run Unix, Dyalog. 
There are also many mainframe ver¬ 
sions of APL available, so this decade 
may well see APL come into its own. 

APL has a reputation for greed in its 
use of computer store and processing 
capacity, but for practical purposes it is 
quite fast enough on an 8-bit micro. 
Memory is cheap, so even when a 
virtual memory is not available it's 
possible to buy a memory of adequate 
size. APL programs process arrays 
without specifying where to begin or 
what sequence to process them in, 
which makes it easy for a compiler or 
interpreter to spot what operations can 
be done in parallel by an array pro¬ 
cessor. 

APL programs don't have to be 
rewritten to work on array processors; 
the analogic machine can process 
arrays at the rate of 10,000,000 floating 
point operations per second. Such 
supercomputer power is much less 
expensive than the traditional main¬ 
frame (and handsomely outperforms 
the big Cray, Amdahl and IBM 
machines at this kind of work). 

In use 

Once you become familiar with the 
main features of APL, it begins to be 
much more fun than most other lan¬ 
guages because anything you don't 
know can be tried out; usually this will 
givetheanswer quickerthan it could be 
looked up in the manual. The editing 
and amending of programs becomes a 
pleasure. As the language is so com¬ 
pact you have to be very clumsy to 
produce functions that don't fit within 
the screen, so it's easy to follow their 
action in your mind. And if you aren't 
sure,youcantryouteachlineoreach bit 
of a line as a command to see what it 
does in isolation until you get the 
results you want. 

If a way can be found of doing a job 
without explicit loops (such as the sort 
example in Fig 1) then the APL interpre¬ 
ter only has to interpret the program 
once and all the loops are in machine 
code, which is efficient and fast. It is 
sometimes hard for a Basic program- 
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STORE IN X AND DISPLAY TWENTY RANDOM 
NUMBERS BETWEEN 1 AND 26 

□«-*«-? 20 p26 

24 26 16 1 18 13 15 24 12 18 6 13 8 25 7 
25 13 4 25 23 

PICK OUT THE LARGEST AND SMALLEST 
( \/X ). i/X 

26 1 

DISPLAY THE NUMBERS FROM X IN NUMERICAL 
ORDER 
aUa] 

1 4 6 7 8 12 13 13 13 15 16 18 18 23 24 

24 25 25 25 26 

CONVERT X INTO A TABLE OF FOUR ROWS AND 
FIVE COLUMNS 


□«-*«-4 

5 pA 


24 26 16 1 

18 


13 15 24 12 

18 


6 13 8 25 

7 


25 13 4 25 

23 


ADD THE ROWS 

AND THEN THE 

COLUMNS 

+ /A 



85 82 59 90 



+ /A 



38 67 52 63 

66 


APPLY VAT 



1 . 15x* 



27.6 29.9 

18.4 1.15 

20.7 

14.95 17.25 

27.6 13.8 

20.7 

6.9 14.95 

9.2 28.75 

8.05 

28.75 14.95 

4.6 28.75 

26.45 


CONVERT TO LETTERS AND STORE IN X 
G-*-A*-G/U' , I 64 + A 

XZPAR 

MOXLR 

FMHYG 

YMDYW 

SORT INTO ALPHABETICAL ORDER 

xl' 1 Hxil 

FMHYG 

MOXLR 

XZPAR 

YMDYW 

Fig 1 Sort example 


mer to change his mode of thought — 
flying is harder to learn than driving — 
but it's more rewarding and more fun 
when you can do it. 

APL uses some unfamiliar symbols, 
and people make a quite unnecessary 
fuss about them. They are as easy to 
learn as the command key sequences or 
reserved words in any other language, 
and when they are learned they are 
quick to enter and read. It's true that 
getting a screen and printer to display 


and printthem can be a nuisance, but it 
only hasto be done once. Some people 
allow this to put them off. 

There are now several versions of 
APL which allowyou to work entirely in 
the standard character set; they use key 
words or combinations of punctuation 
and abbreviations to replace the APL 
characters. 

APL doesn't belong to any 'genera¬ 
tion' of computer languages: it is at 
once as old as the oldest of them and as 


new as the latest. It cannot be super¬ 
seded any more than Euclid's geometry 
can be superseded — although an 
Einstein may well extend it. This is 
because the operations it performs are 
thoseof logicand mathematics (which I 
hardly need say are unlikely to change). 

APL can do anything Cobol, Fortran, 
Pascal, Algol, PL1, Lisp, Forth, Prolog, 
Basic or Ada can do, and it does a wider 
range of things better than any other 
language. In the sense in which Cobol is 
a higher level language than assemb¬ 
ler, APL is the highest level language of 
all these. It does not compete with 
assemblers or with C at working the 
hardware to its limits because it is 
interpreted, not compiled, but I expect 
APL compilers will be produced (I 
understand there is an experimental 
one in use for APL*PLUS). 

APL is the preferred language for 
internal development in IBM — a fact 
that is not lost on the bigger corpora¬ 
tions. Most of the giants of the industrial 
world such as ICI and Shell use APL 
extensively. It is the best language for 
an information centre because it en¬ 
ables the staff to give the user what he 
wants sooner, and then to change it 
with less pain. There are many excellent 
packages written in APL too: for exam¬ 
ple, the databases Frango, ADRS, ADI, 
ARMS and MABRA. 

APL is ideal when the timing isn't 
critical and the cost of the programming 
is significant compared with the cost of 
the computer processing. This may be 
because the job is a one-off or is only 
run monthly, or less often. It may be 
because it is a prototype which will be 
amended every second run or so for a 
few months. It could be because the 
processing can be done in mainframe 
time that would otherwise go to waste 
or to a micro. With APL, the program¬ 
ming costs are commonly less than a 
fifth of the equivalent Cobol or Fortran 
and less than a third of the equivalent 
Basic (and, of course, well-written APL 
runs faster than Basic). 

APL is particularly good at anything 
that calls for data in tabular or array 
form, and outstanding at multi¬ 
dimensional arrays. It has the best 
logical processing facilities of any 
language I know, and its handling of 
characters and numbers is exemplary. 
The programmer very rarely has to 
think about the way the computer holds 
his data. Acornsoft APL, for example, 
will hold numbers with up to 75 digits 
beforethedecimal pointorwith upto75 
zeros after the point, and it holds them 
with a precision of over 16 significant 
digits. This is the equivalent of the IBM 
double-precision floating point, and for 
most purposes will be accurate to one 
part in a hundred million million. 

But a variable which contains only 
small integers will only take two bytes 
of memory per value. Boolean and 
binary data are packed eight to the byte. 
Conversion from oneform to another is 
automatic and transparent to the user. 

Because of the range of mathematic- 
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al functions in APL it is favoured by 
statisticians, and some of its most 
devoted exponents are in university 
departments of statistics. You can see 
why, too, from the examples in Fig 2! 

Its versatility at handling arrays 
means that APL is very good at reading 
files recorded by other systems and 
processing the data in them, so APL has 
been used (notably by Inner Product 
Ltd) to read and transfer data between 
dBasell, and Multiplan and Wordstar. I 
have used APL to read IBM files of 
variable length records written in 
EBCDIC and packed decimal, and to 
convert the records and store them in a 
MABRA data base. If you have APL and a 
package that won't do quite what you 
want, do as much as you can with the 
package and then complete the job with 
APL 

Readers’ choice 

APL is fun. It makes programmers more 
productive (one day the commercial 


world will begin to notice the difference 
between productive and less produc¬ 
tive programmers). 

APL is programmer-friendly: it has 
stop and trace facilities, and the con¬ 
venience of a workspace which is 
stored as a unit and holds both data and 
functions. There are many other nice 
touches: naming a variable displays its 
value; you can interrupt processing, 
alter the values of any variables you 
choose, and then restart from where 
you stopped. You can even alter func¬ 
tions in the middle of a run and restart it 
successfully. 

APL keeps an account of work in 
progress on a stack which holds all the 
currently uncompleted functions, and 
shows howfareach has run. You can list 
this stack, plus the variables and labels 
localised at each level. There are 
system commands to list all functions, 
variables, system functions, system 
variables, workspaces and files. You 
can choose whether to count from zero 


or one in each function. There are also 
libraries of utility functions and books 
of idioms. (PCW reported in May 1984 
that APL was readers' choice of prog¬ 
ramming language.) 

Data processing managersshould be 
interested in APL. The cost of program¬ 
ming is rising fasterthan inflation; APL 
gives much cheaper programming and 
this advantage is becoming more 
important. 

Its main disadvantage used to be the 
memory and the processing it took, but 
as memory and processing get cheap¬ 
er, its disadvantages disappear. It can 
deliver working systems faster, and 
when changes are required the amend¬ 
ments can be done more easily. 

Users of data processing services 
expect more and more. As computer 
knowledge spreads, miracles are 
wanted more (not less) often. Robert 
Bittlestone's laws of project develop¬ 
ment apply to two jobs out of three 
nowadays. Here are three of his laws 
and one of mine: 

1) Systems cannot be specified until 
they have been implemented. 

2) Reports are required before the user 
has agreed the specification. 

3) If the requirement doesn't change, 
the system is not being used. 

4) Thereisnosuchthingastheendofa 
project. 

Only with APL can an ordinary 
programmer produce a sample report 
in one layout after another, with the 
user looking over his shoulder until he 
is satisfied. Only with APL can you 
easily work with 'cut and try' methods 
when the user doesn't know what he 
really needs. 

Users should be interested in APL: 
they should insist that their prototype 
and urgent work is done in this lan¬ 
guage. It's the only way to get the data 
processing department to tolerate sys¬ 
tems that never stop changing. 

Publications 

For beginners I recommend APL — An 
Interactive Approach by Gilman and 
Rose. The IP Sharp Associates Refer¬ 
ence Manual by Paul Berry is excellent. 
KE Iverson's books on APL are full of 
interest, as you would expect from the 
inventor of the language. 

Adrian Smith's APL — A Design 
Handbook for Commercial Systems 
gives many insights into a growing area 
of APL use. These and other APL books 
can be obtained from APL Publications, 
9 Koh-I-Noor Avenue, Bushey, Herts 
WD2 3EJ. 

There is also a British APL Associa¬ 
tion, affiliated to the British Computer 
Society. It publishes a very good 
magazine called Vector (edited by 
Robert Bittlestone) and holds regular 
meetings. Further details can be 
obtained from 13 Mansfield Street, 
London W1M OBP. [J3D 


PUT A ROM OF PASCAL'S TRIANGLE INTO S 
OS«-(~l + i20) ! 2 0 p 19 
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DISTRIBUTE IN A RANGE OF 100 AND PUT 
INTO S 
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1 1 1 2 5 13 30 55 82 100 100 82 55 30 
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THE SUM OF THE NUMBERS 
+‘/S 
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LIST THE QUARTILES 

(SUS])[5 10 15] 

1 5 55 

AVERAGE OF THE RANGE FROM THE MEDIAN UP 
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Fig 2 API's mathematical functions 
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DRIVE A HARD 

SOFT BARBAIM. 



‘Buffalo Round Up’ 



'Spatial Billiards’ 



‘Dancing Monster’ 



‘Save Me Brave Knight’ 



‘Photon Reflection’ 


-~ It’s not every day you get 

offered a bargain as good as this: 
five games in one package for 
just £9.99. 

And not just any old games, 
but really outstanding, exciting 
and unusual ones. 

=== No other 
games collection 
comes anywhere 
near the ‘Fantasy 
Five.’ Each game 
is unique and de¬ 
mands very different 
talents of the player. 
ess In 'Buffalo 
Round Up’ you can 
see how you’d have 
made out as a 
wrangler in the Wild 
West. You have to 
be both skilful and 
fast to corral the 
buffalo before they stampede off 
into the desert. 

^==rr Then you can test your skills 
in three unique variations of the 
traditional game of billiards, with 
‘Spatial Billiards.’It’s billiards in 3-D 
in a gravity-free room! 

-zz= In 'Dancing Monster’ a 
wicked wizard has cast a spell on 
a beautiful 
princess.To stop 
his evil, you have to 


shoot off his horns, eyes, nose, ears 
and so on while he continues to 
dance. Defeat the monster, and 
you’ll be astonished by his trans¬ 
formation into...? 

Then you can 
don your shining 
armour and rescue 
your true love from 
her evil captors’ 
castle. ‘Save Me 
Brave Knight’ is full 
of evil monsters 
and fire-breathing 
dragons, and is 
exceptional in its 
graphic style. 

. Ifthatsounds 

a little down-to- 
earth, how about 
‘Photon Reflection; 
where aliens make 
the final assault on 
your galaxy. As the Supreme 
Commander you must capture their 
Mother Ship. It’s a strategically 
demanding game with a unique 
laser-shooting sequence using 
reflectors. Tricky! 

ss The unique design of all these 
games means they will make the 
very most of your Commodore 64’s 
capabilities.They’re 
available on either 
cassette or disk. 



FIVE GAMES 
FOB ONLY £8.88 


f: commodore 

HARD SOFT TO BEAT 


FOR MORE INFORMATION CONTACT: COMMODORE INFORMATION CENTRE, 1 HONTERS ROAD, WELDON, CORBY, NORTHAMPTON NN7 10X. TEL: CORBY I0S36I 206252 





















Record 

storage 

Paul Groves speculates on the implications of compact 
disk ROMs, a new and impressive mass storage medium. 



Of all the amazing bits of digital 
gee-whizzery developed recently, the 
compact audio disk is perhaps the most 
astonishing. Nearly as astonishing is 
that it has taken until now — four years 
since compact disk (CD) technology 
came on the market — for a computer 
application. 

When I was in Japan last November, 
the entire computer industry was 
awash with excited rumours, and in¬ 
dustry pundits were speculating on 
revolutions in software development 
and marketing. The object of all the 
excitement was the so-called CD-ROM. 
Briefly, a CD-ROM takes advantage of 
the compact disk's massive data stor¬ 
age capacity to give computer users a 
quantum jump in read-only memory 
storage — 540Mbytes (one megabyte 
equals 1,048,576 bytes) of user data. 
The implications are obvious: audio 
compact disk players are available for 
£200-300, and audio compact disks sell 
for around £10. The CD-ROM equiva¬ 
lents' prices should be similar. 

CD technology 

CD audio recordings use an entirely 
new way of recording — storing and 
reproducing audio signals. Conven¬ 
tional records, whether old wax cylin¬ 
ders or modern vinyl pressings, store 
the original sound as direct analogue 
equivalents that modulate the wall of a 
groove. A stylus that may be made of 
thorn or steel, diamond or sapphire 
(depending on the age of the player) 
then traces the modulated groove and 
transfers these modulations to the air 
(via the horn or loudspeaker). 

A compact disk uses digital proces¬ 
ses throughout. The original sound is 
first converted to a stream of digital 
words which correspond to the instan¬ 
taneous voltage or level of the audio 
signal. This stream of words is then 
stored on a disk as a spiral track which 
comprises bumps in the disk surface. 


By combining (relatively) non-reflect¬ 
ing bumps with areas of smooth disk 
surface, an optical laser system can 
then 'read' the surface of the disk to 
retrieve the digital information. A mic¬ 
roprocessor-based computer system 
then re-converts the digital information 
into audio signals. 

A compact audio disk is able to store, 
on one side of a disk less then five 
inches in diameter, all the information 
needed to store and reproduce over an 
hour's worth of music at a standard 
higher than a long-playing 'analogue' 
record can achieve. For acceptable 
fidelity, the analogue audio signal has 
to be sampled (for conversion to a 
digital equivalent) at twice the rate of 
the highest frequency to be repro¬ 
duced. High-fidelity audio systems re¬ 
quire an upper frequency limit of about 
15KHz, so the sampling frequency 
needs to be at least 30KHz. An hour's 
worth of music would therefore require 
at least 60 (minutes) x 60 (seconds) x 
30,000 (samples per second), or 108 
million digitised samples. Each sample 
will require two bytes of data on the disk 
for adequate resolution, and error 
correction techniques will require 
several times this amount of data. 

The colossal data capacity of the 
compact disk comes from the extreme 
narrowness of the tracks — less than a 
micron wide. The bumps themselves 
are roughly the same size as the 
wavelength of the laser light used to 
read them. 

Although audio compact disks have 
data stored in a form for conversion 
back into audio signals, precisely the 
same technology can be used to store 
data usable by computers. Work on 
CD-ROMs has been done by both 
Philips in Holland and Sony in Japan, 
and a CD-ROM standard has been 
developed. The details of the computer 
interface developed by these two com¬ 
panies differ, but the data formats and 


data storage capacity are the same — 
540Mbytes of user data per disk. 

Massive data storage 

Here weenterthe realm of speculation. 
The mechanisms needed for reproduc¬ 
ing CD-ROM disks are identical to CD 
players except that fancy D/A conver¬ 
sion circuitry is not required, and the 
players should retail at prices similar to 
floppy disk drives. Indeed, Sony has 
announced that its CD-ROM player will 
occupy exactly the same space as a 
standard 5in floppy disk drive and even 
the screw holes are in the same places. 
The cost of the CD-ROM disks will 
depend on thesize of potential markets; 
as stated, audio compact disks already 
retail for around £10, so software disks 
should be able to sell for a similar 
amount if there is a big enough market. 

540Mbytes on a single disk should 
enable computer manufacturers to put 
all the applications software needed by 
most customers on a single disk. 
Compared with the cost of recordable 
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magnetic media (disk or tape), CD- 
ROMs are inherently cheap. A single 
CD-ROM could easily store CP/M or 
MS-DOS (including the BIOS) as well as 
WordStar, SuperCalc, a Basic interpre¬ 
ter, Pascal, C and Fortran compilers, 
communications software, plus the 
entire text of Shakespeare. The prob¬ 
lem stems from the fact that CD disks 
are read-only devices, just like silicon 
ROMs; provision would have to be 
made in the software for storing prog¬ 
ram-generated data files on separate, 
recordable media. 

CD-ROMs can store huge amounts of 
data, but floppy or fixed disk storage 
would still be needed for most applica¬ 
tions. A lot of existing software 
assumes that files can be written to the 
same medium that the program data is 
stored on: that is, OPEN <filename> 
statements usually assume that the 
source and destination mass storage 
medium is the same device. Modifying 
this kind of software in order that 
program and user-generated files are 


stored on different physical devices is 
no great problem, but care will have to 
be taken over the time taken to load 
overlays if excessively slow-running 
programs are to be avoided. 

CD-ROM databases 

Some types of databases need files to 
be frequently updated, others do not. If 
a database is used for keeping custom¬ 
er records or inventory control, updates 
will be needed for virtually every 
transaction. In this case, data manage¬ 
ment software may need to be exten¬ 
sively re-written, and most of the 
advantages of CD-ROM's huge data 
capacities would be lost. 

On the other hand, many databases 
do not need to be frequently (or ever) 
modified. If the database consists of 
records comprising ASCII files of, for 
example, criminal law, the Bible, the 
works of Shakespeare, map grid refer- 
encesto the location of all the airports in 
the world, and so on, then the database 
data will not need to modified: a small 


update file on magnetic disk should 
suffice. CD-ROMs would be ideal for 
applications like this. 

It is in this type of application area that 
the interests of traditional software 
houses and book publishers converge. 
The low cost of CD-ROMs, coupled with 
potentially very large markets for 'sta¬ 
tic' databases, should result in a major 
shake-up in the big names at the top of 
software publishing. Don't be surprised 
if such companies as Macmillan and 
MacGraw-Hill emerge as major soft¬ 
ware publishers in the next few years. 

Information on databases is general¬ 
ly paid for by the minute. Customers 
dial up the appropiate telephone num¬ 
ber, and hook up their computers via 
modem links. These databases are 
usually run on large mainframe compu¬ 
ters and, as such, frequent updates to 
the database can easily be made by the 
suppliers. However, whenever the 
database data does not need to be 
frequently updated, CD-ROMs will 
come into their own. Why pay for 
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# Compatible with nearly all 
Personal Computers 
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Epson FX80 
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• 120 cps print speed 
I Friction and Pin Feed with 
optional adjustable tractor 
feed. 



#160 cps print speed 
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computer and telephone time when 
you can have the information you need 
by slotting in a low-cost compact disk? 

Although we are accustomed to 
thinking of databases as dynamic 
structures with constantly changing 
fields and records, it's surprising how 
much information is static and non¬ 
changing. Think of all the books in a 
typical library, not to mention vast 
bodiesof scientific,statistical, legal and 
geographical data. 

CD-ROMs make a new type of pub¬ 
lishing possible, and it will be interest¬ 
ing to see how traditional publishers 
and software houses cooperate or 
reject it. 

Technicalities 

A CD-ROM disk stores data in 270,000 
blocks; each block contains 2048 bytes 
of user data, plus a number of bytes of 
sync and header data not available to 
the user. Data can only be accessed in 
units of one or more blocks. 

Each block of data on the disk has an 
absolute time address in its header 
block. The header comprises four 
bytes, each of which stores two BCD 
(binary coded decimal) digits for 'mi¬ 
nutes', 'seconds', 'block #' and 'mode'. 
There are 75 blocks of 2048-byte data 
for each second of a 60-minute disk. 

Neither the Sony nor the Philips 
versions of the CD-ROM players treat 
the device as a floppy disk. Both use 
extremely simple interfacing circuits, 
and data is accessed by sending a 
command to the device's command 
register that specifies the minute, 
second, block and mode parameters. In 
the case of the Sony device, the mode 
parameter will either be a number 
(indicating the number of blocks to be 
read) or zero (indicating that data 
should be read from the specified block 
to the end of the disk). 

The Philips CD-ROM player uses a 
serial interface, while Sony has opted 
for a parallel interface. Sony uses eight 
bi-directional data lines: a DATA/COM¬ 
MAND line that selects either the data or 
command registers in the device; a 
READ line used for strobing data or 
status reads; a COMMAND WRITE line 
that strobes command writes; a STA¬ 
TUS ENABLE line that shows when 
status information isavailable; a WAIT/ 
DRQ line that shows when the data 
register has been updated; four DRIVE 
SELECT lines (up to four drives may be 
used); a RESET line to reset the system; 
and SELECT WT/DRQ that works with 
the WAIT/DRQ line. 

Interfacing requirementsare nothing 
more than common-or-garden TTL 
buffers, such as 74LS14s and 74LS125s 
on the computer side. 

The command code set is also 
trivially simple: A0 means 'seek and 
read blocks one at a time'; A8 means 
'seek and read blocks continuously'; 


and F0 means 'break'. The command 
codes A0 and A8 are then followed by 
the four parameters — 'minutes', 
'seconds', 'block #' and 'N' (N = 
number of blocks to read). 

The system status is available as an 
8-bit word in the status register. The 
significance of each bit is summarised 
in Fig 1. 


Bit 

Significance 

0 

0: end of read 

1: read next block 

1 

0: no data error 

1: data error 

2 

0: no command error 

1: command error 

3 

0: no seek error 

1: seek error 

4 

0: disk OK 

1: wrong mode of CD-ROM 
disk in drive 

5 

0: disk OK 

1: audio disk in drive 

6 

0: disk OK 

1: illegal disk in drive 

7 

0: disk OK 

1: no disk in drive 

Fig 1 Summary of the significance 
of bits 


Disk diameter 

12cm 

Rotation speed 

200-530rpm 

User data capacity 

540M bytes 

Max data rate 

600k/second 

Average data rate 
Worst case access 

150k/second 

time 

1.5 seconds 

Hard error rate 

1 x 10 or better 

Fig 2 Drive specifications 


Error correction 


The 'softer' the storage medium be¬ 
comes, the more attention has to be 
paid to the problems of erroneous data 
being read. Many error correcting 
techniques have been developed over 
the years, ranging in complexity from 
simple parity checks to fancy redundan- ! 
cy methods. The subject is too big to 
consider here in depth but it is particu¬ 
larly important for CD-ROMs, so we'll 
consider it briefly. 

Solid state memory, particularly 
solid state ROMs, is to all intents and 
purposes immune from hard errors. 
Occasionally, and the IBM PC is a case in 
point, manufacturers go to the trouble 
of adding an extra parity bit for each 
word of RAM storage. Generally, j 
though, the error rate is so low that such 
precautions are not necessary. 

Next down the league table comes 
magnetic media, which uses frequen¬ 
cy-modulated recording techniques. 
The specification for a typical floppy 
disk drive is: seek errors—1 x10 6 ; soft 
errors 1 xIO 9 bits; hard errors 1 x 10 12 
bits. Error rates of this magnitude do 
not normally call for special error 
correction — the general policy is to 


keep your fingers crossed and hope for 
the best. 

Data recorded acoustically (usually 
on cassette, occasionally on record) is 
much more prone to errors due to tape 
drop-out, speed variations and noise. 
The policy here is either not to bother, or 
to use simple checksums to verify that 
data has been correctly read. Cassette 
data storage is usually used in low-cost, 
non-critical applications such as home 
computers, where errors are not usual¬ 
ly life-threatening. 

Data stored digitally on video tape, 
and data (both audio and computer) 
stored on compact disk, would be so 
prone to corruption as to be unusable 
without special error correction techni¬ 
ques. The method adopted for CD- 
ROMs is called 'redundancy with inter¬ 
leaving'. 

Each word of data is recorded several 
times, but not contiguously. The redun¬ 
dant words are scattered over nearby, 
but not adjacent, parts of the disk. 
Suppose that a bubble in the plastic 
coating of the disk, or a fleck of dirt on its 
surface, caused a data word to read 
incorrectly. Chances are that the cause 
of the problem would be big enough to 
corrupt all the redundant words too if 
they were recorded sequentially, so 
they are not. Instead, a small buffer 
memory holds a big enough block of 
words to perform a redundancy check 
on the scattered redundant words 
before passing the data to the host 
computer and updating the buffer. The 
result is that Sony claims a hard error 
rate of 1x10 12 for its CD-ROM, and 
Philips claims even better figures — at 
least as good as floppy disks. Error rates 
as low as this are more than adequate 
for consumer applications: after all, 
1 x 10 12 is equivalent to one corrupted 
bit per trillion read, or one wrong letter 
in a text 20 billion words long. 

Conclusion 

Compact disk technology makes mass 
storage of the kind hitherto associated 
with large mainframe computers avail¬ 
able at a price affordable by the home 
computer user. 

This is bound to have far-reaching 
consequences. Atthe very least, we can 
expect to see massive databases be¬ 
coming available for use with home 
systems at very modest cost. Specialist 
'turnkey' systems for lawyers, scien¬ 
tists, and so on are likely to be radically 
transformed. 

The next two or three years should 
witness a revolution in lowered bulk 
storage costs, and the only disadvan¬ 
tage of CD-ROMs is the inherent'unwri- 
tability' of the medium. Meanwhile, 
work is well advanced on optically 
writable systems. The day of 'write- 
once' memory cannot be far away, with 
storage capacities of several hundreds 
of megabytes. ITTH 
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Codewriter 


Codewritens a suite of programs that can create databases on a wide 

n3ngej)fhomejm<^^ TonyFlethew 


Codewriter is a suite of programs which 
allows non-technical users to design 
and write their own applications prog¬ 
rams. It is available on an incredible 
range of 17 different machines, and 
costs from £209.95 for the IBM or 
Apricot versions down to £91.95 for a 
Commodore 64 or BBC package. 

The package consists of three prog¬ 
rams — Filewriter, Reportwriter and 
Menuwriter — all of which can be 
bought separately, each costing slight¬ 
ly more than a third of the total price. 

The programs are self-explanatory: 
Filewriter writes a program that will 
create and manage a file; Reportwriter 
generates a program to print reports 
using the information held in the file; 
and Menuwriter generates user menus 
that can be used to run the programs 
written by the other two from a single 
key press. 

I concentrated on the Commodore 
version but kept an Apple II close to 
hand for comparison. The Commodore 
package consisted of the three prog¬ 
rams supplied separately in a plastic 
box: this contained each program on 
disk and a booklet-style manual. 

The first stage in creating a Codewri¬ 
ter system is to use Filewriter to design 
the screen used for entering data into 
the file. This screen also tells the 
program how to structure the resulting 
file, so you musttell the program which 
fields are numeric, which are dates, and 
which are simply headings included to 
help the user. This is accomplished 
through a series of symbols: a heading 
is enclosed by two arrows; a text field 
(an address) is a series of dots, with 
each dot representing a character to be 
input. Numeric fields are identical to 
text fields, except that the last dot is 
replaced by a hash sign. Eachfield must 
be preceded by a field name which 
clarifiesthe information that will follow 
it. A field that will contain a customer's 


name could quite simply be called 
'Customer's Name', thus making the 

finalentryCustomer'sName. 

When you have finished creating or 
altering your screen design, the prog¬ 
am reads it. During this process it will 
inform you of any errors and allow you 
to correct them, as well as asking 
whether numeric fields are to be input 
by the user or calculated by the 
program. It's this ability to have prog¬ 
ram-calculated fields that gives 
Codewriterfilestheir real power. Asthe 
usertypes in orderdetails,the program 
can automatically add up the total value 


'The Codewriter system 
is complemented by its 
excellent 

documentation which, 
for the Commodore 64, 
is in the form of three 
booklets.' 


of the orders from the price and 
quantity ordered fields. It can even add 
VAT and postage and packing charges, 
as well as calculate agent's com mission 
or dealer discount. You can also define 
a field as being a grand total field, which 
accumulates the value of a specified 
field throughout the file. 

Nowthatthescreen iscreatedandthe 
fields defined, Codewriter is ready to 
produce the program that will create 
the file and manage it. It does this by 
allowing the user to simply enter or 
update records in the file. 

Before Codewriter can proceed with 
generating the code for the new 
program, it requires a few more details 
such as the number of records in the file 
and which field you wish to use as a 
sort key. For most applications, this 
will be an account number or 


membership number. 

You are given the chance to protect 
yourfilefrom incorrectdata by utilising 
'Accept IF' conditions for each field; 
thesespecifythatthedata entered must 
be, for example, numeric or alphabetic, 
or you can specify actual values or the 
range of values. You could specify that a 
membership number must be between 
five and 23, or that a person's age is over 
21. You can add thefinaltouchesto your 
program by adding error messages in 
case bad data is rejected. 

Codewriter will then write the prog¬ 
ram, and all that remainsforyoutodo is 
to select the create file option the first 
time you use the program. This option 
writes blank records to the disk, and 
should only be used once as it wipes 
any existing data. It's extremely unlike¬ 
ly thatthis will happen accidentally, but 
it's a good example of how Codewriter 
protects itself from the user. Instead of 
responding to a simple yes/no question 
you have to enter the word 'clear', 
which isn't something you'd 
accidentally type. 

This approach is consistent through¬ 
out the screen and application design 
stage, and makes the procedures easy 
to follow and therefore simple to use. At 
every stage you are allowed to change 
your mind, and if all else fails you can 
simply repeat the application genera¬ 
tion phase with an already saved screen 
design. 

Filewriter 

Filewriter is not, however, without its 
limitations, which are exacerbated in 
the versions for the cheaper home 
machines. For example, these home 
versions use a 40-character display 
which can only handle 49 fields; this is 
doubled on the more expensive 80- 
character versions. The number of 
fields also affectsthe number of records 
that a file can contain, a situation which 
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is complicated by the storage capacity 
of the host machine's disks. (The 
Commodore 64 has an average max¬ 
imum file size of about 1000 records.) 

The calculations used to evaluate 
program-calculated fields are restricted 
to only 25characters which, although it 
seems adequate initially, provides only 
enough room to sum the values of six 
otherfields. This is despite the fact that 
the fields are referred to by abbrevia¬ 
tions: for example, kel is the first 
keyboard-entered field. Consequently 
you may require a number of sub-totals 
which might confuse the screen design. 

This problem can be eliminated by 
the creation of neat reports which are 
generated by Reportwriter programs. 

Reportwriter 

Reportwriter can generate programs 
which are capable of printing data 
created by Filewriter in a variety of 
ways, ranging from address labels 
through to sales reports complete with 
summaries. 

By following the onscreen instruc¬ 
tions, the user can quickly design a form 
from the fields defined in his file 
together with text and newly calculated 
variables. Should the user require a 
report summary, Reportwriter allows 
him to print maximum, minimum or 
average values of any of the fields in the 
report. 

A typical Codewriter-generated sys¬ 
tem consists of a data entry system 
which controls a file of, say, club 
members and a number of report¬ 
writing programs which could produce 
address labels for mail shots, indi¬ 
vidually addressed letters and an 
accounts report. The letters are easily 
created: Reportwriter allows the inclu¬ 
sion of text along with the defined 
fields, so a letter can be created with the 


Vou have the following options 

d.Create a data entry systen 

f..fornat a disk 

s ............. Set Display colors 

..View the user notes 

t.View the Disk I tutorial 

v.View the Disk II tutorial 

*.Exit to BASIC 

er your choice then press Llll'Clii ■ 


The Codewriter main menu 


member's name and address substi¬ 
tuted by the relevant Filewriterfile field. 

Menuwriter 


As each Filewriter and Reportwriter 
program generated by the system is 
written on a separate disk, such a 
complete suite of programs could 
become unwieldly and awkwardto use. 
The third program in the system, 
Menuwriter, generates menusthrough 
which the applications programs can 
be used by pressing a single key. To 
supplement this facility, Menuwriter 
also contains a copying utility to 
transfer all the programs onto one disk. 
Once this is complete, the system is 
ready for use without the Codewriter 
masterdisks. 

Documentation 


The Codewriter system is com¬ 
plemented by its excellent documenta¬ 
tion which, for the Commodore 64, is in 
the form of three booklets. Users of 
moreexpensive machinesgetthesame 
information but in single ring-file 
format. 

Each booklet incorporates a general 
introduction to the program, a worked 
example and a reference section. All the 
instructions are easy to follow, and the 
text is supplemented by diagrams in the 
margin. A picture of a disk tells you that 
you should, for example, swap the 
Codewriter diskfor a blank disk so that it 
can write your program on it. 

Before you start to use Codewriter, 
you should read the user notes pertain¬ 
ing to the disk and amend your booklet 
accordingly; the disk contains altera¬ 
tions to the manual (which is used for a 
number of machines) to make it specific 
for your micro. This is somewhat 
irritating, but once you have worked 
through the examples given you won't 



A complete screen design 


need to use the manual anyway. If you 
have any problems, you'll probably use 
the onscreen help facilities or quickly 
run through the tutorials included on 
thedisks. 

Prices 

The price of the Codewriter system will 
vary depending on your host machine. 
If you own an Apricot, Sirius, IBM PC or 
AT, Compaq, Kaypro orTI Professional 
then the sytem will cost £209 excluding 
VAT. £169 + VAT will buy versions for 
the Apple (and IBM PCjr) but home 
users of the BBC Micro, Atari and 
Commodore 64 will only pay £91.95. 

As stated, the component parts of 
Codewriter can be bought separately, 
each costing about a third of the full 
price. For example, Filewriter and 
Reportwriter for the Commodore 64 
cost £34.95 each, whereas Menuwriter 
is rather cheaper at £28.95. 

Codewriter is originally an American 
product and is sold in the UK by 
Codewriter UK, which was formerly 
ISP, the company that brought you 
Scope. 

Codewriter is presently moving 
offices but can still be contacted via 
Codewriter Ltd, Codewriter House, PO 
Box 33, Basingstoke, Hampshire RG24 
OUG. 

Conclusion 


Codewriter isn't a particularly out¬ 
standing program, either technically or 
in performance, but it does work. The 
programs it generates can't compete 
with the more specialised packages, 
but then they don't try to. 

However, if you have specific applica¬ 
tions in mind that could cope with 
Codewriter's limitations, then you'll 
find the program easy to use and 
efficient. \t^\] 
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Objective design 

Briati Heywood looks af object-oriented^ design, a method^ of 
programmjng^ tjicrt is unusualfy flexible^ ancj more ofa^ phjlosophry tjiari a 

set of hard-and-fast rules 


Historically, new software design 
methods are developed to overcome 
increasing complexity in computer 
programming tasks, thus saving prog¬ 
rammers from having an unreasonable 
number of nervous breakdowns. 

Object-oriented design is no excep¬ 
tion to this rule and is basically a 
refinement of previous methods, and, 
as such, includes concepts like step¬ 
wise refinementand functional decom¬ 
position. However, you don't have to 
know what these methods are to use the 
object-oriented approach, since object- 
oriented design ismorea philosophy of 
design than a set of hard-and-fast rules. 

The purpose of structured design is to 
clearly define the flow of control in a 
program. This isdone in languages like 
Pascal (and Sinclair SuperBasic) by the 
use of procedures and function calls. 
These calls allow the programmer to 
ignore details of the program code until 
the code actually needs to be written. 
This means that the program can be 


designed overall to have a sensible 
structure, and is known as stepwise 
refinement. This method also gives 
advantages in debugging a program, 
since the bits that don't work will be 
clearly defined areas (for example, the 
procedure/functions, and so on). 

This sounds like a good idea, but it 
doesn't take into account the data 
manipulated by the program. Many 
bugs are caused by accidental multiple 
use of the same data, or uncontrolled 
access to data by the various parts of the 
program. The first problem often 
occurs in Basic since all data is global, 
and it is quite easy to mistype a variable 
name, or use the same variable name in 
different parts of the program. The 
second problem occurs if the data 
structure of the program is complex 
(say, a database program) and/or if you 
have more than one programmer 
working on a particular piece of code — 
they're unlikely to use the data in 
exactly the same way. The more'public' 


entry : RECORD 

surname 
•f i r st_names 
address 
phone_number 
E'MD 

Fig 1 Basic system level design 


Object (encloses data) 


Operations (act on data) 


database :OBJECT +-> add_entry 

i 

(contains +-> get_entry 

many ! 

entries) +-> change_entry 

i 

+-> del ©te__entry 

i 

♦ - 

Fig 2 Database object diagram 


data is, the greater the chance of this 
data becoming corrupt. 

Ideally we need to restrict access to 
the data. One way this can be done is to 
encapsulate the data in an 'object', and 
only allow the data to be altered by a 
small number of well-defined routines 
or 'operations' associated with this 
object. 

This isthecrux of the object-oriented 
design philosophy. By limiting access 
to the data we can ensure that it isn't 
accidentally corrupted, and if by chance 
thishappensweknowwhich bit of code 
to check for errors. Object-oriented 
design can be applied to solve a 
particular problem: for example, de¬ 
signing a database. 

Suppose we need a database to store 
names and addresses. We therefore 
need to store a variable number of 
items of data (names, address, phone 
number, and so on) and we need to 
access this data. The number of things 
we need to do with this data is limited to 
a few basic actions, such as add an entry 
to database, retrieve an entry from the 
database, alter or delete an entry. Thus 
we can do everything with four func¬ 
tions, which become our operations on 
the database object. More complex 
manipulation of the database can be 
described using these primitive opera¬ 
tions; I'll use a Pascal-like pseudocode 
throughout the article to illustrate the 
example. 

Basic design 

Our basic system level design will look 
like this: an object called database 
which contains a complex data struc¬ 
ture called data and consisting of 
individual entries, each called entry 
(see Fig 1). 

This is operated on by the opera- 
tions:- 

add_entry — add entry to end of 
database 

get_entry — get entry from database, 
change_entry — change an entry in 
the database 

delete_entry — remove an entry from 
the database 

Fig 2 shows this in diagrammatic 
form. 

The main parameter for the opera¬ 
tions add_entry, change_entry and 
get_entry is obviously going to be of 
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Illustration by Martin Handford 



data type 'entry'. However, we are also 
going to need some way to reference a 
particular entry using an index. We can 
write the operations followed by the 
parameters in brackets. For example: 
add_entry( entry) 
get_entry( entry, index) 
change_entry(entry, index) 
delete_entry( index) 
where 'index' is some variable which 
uniquely addresses an entry in the 
database. 

The programmer doesn't need to 
know what the internal structure of the 
database is to use it, just the composi¬ 
tion of a single entry. This is called 


information hiding. Obviously the data 
structure has to be formulated and the 
operations written at some point, but 
we can leave these tasks until the 
overall design has been completed. 
Furthermore, if at some later date we 
decide to change the internal structure 
of the database, we can do so as long as 
we keep the interface (parameters 
passed by the operations) to the rest of 
the system the same. This last point 
simplifies the problem of software 
maintenance considerably. 

Using these primitive operations we 
can construct more complex manipula¬ 
tions of the database contents. Func¬ 


tions such as 'search', 'sort' and 'report' 
can be expressed as different combina¬ 
tions of add_entry, get_entry, change, 
entry and delete.entry. For example, if 
we wanted to access an entry by the 
contents of one of the fields in the entry 
(the surname, for instance), we could 
use the operations as shown in Fig 3. 

However, note that entry_surname is 
the surname data field in 'entry', and 
display and input.string are general- 
purpose operations which belong to 
the VDU object. 

Withtheexamplein Fig 3, you can see 
that the manipulated data is clearly 
visible at all times, as the database is 


initialise index ; /* it’s good practice to */ 

initialise entry ; /* initialise variables */ 

input_string( search_name) ; /* get the name to search on */ 

while not end o-f database do 

/* call the primitive operation *■/ 
get_entry< entry, index) ; 

i i entry. surname = search__name then display ( entry) ; 
increment( index) ; 
end__wh i 1 e 

Fig 3 Constructing complex manipulations from primative operations 
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PROGRAMMING 


only accessed through the well defined 
get_entry operation. This type of 
approach also ensures that the function 
of this section of code is obvious (that is, 
self-documenting). 

Hardware interfaces 

We have at the moment only consi¬ 
dered encapsulating data. There is no 
reason for not treating hardware inter¬ 
faces in the same way: for example, the 
interface to the person using the 
database. In fact, this approach has 
definite advantages if we ever need to 
change the hardware on which the 
program is running, to a different 
terminal type or even to an entirely 
different data entry method. If we 
encapsulate all the user-machine op¬ 
erations in an object cal led interface, we 
only need to change the code in that 
section of the program. This has 
obvious advantages if you are writing 
programs which will eventually be run 
on different computers and is more 
flexible than just having 'device driver' 
code, since it encompasses the entire 
logical interface (which is sometimes 
called the man-machine interface or 
user interface). You could have a range 
of user interfaces, one which looks like 
Unix, another which looks like PC-DOS. 

I previously referred to an operation 
called display (entry). This could be a 
general-purpose operation for display¬ 
ing one entry on the VDU screen. Since 
the screen formatting and special 
control codes and features vary from 
terminal to terminal, this method for 
simplifying the substitution of these 


terminals is very useful. There are other 
aspects of the hardware which can be 
successfully placed into objects; for 
example, the large number of different 
types of mass storage device make the 
technique useful. If you upgrade your 
mass storage device from tape storage 
to disk you don't need to rewrite the 
entire program, just alter the perma- 
nent.store object. An entire system can 
be built upfrom these modular objects. 

The finished system closely models 
the real world. This means we have an 
object-model for each 'object' in the 
real world, in this case the terminal, 
mass storage device and the 'people' 
(or names and addresses) in the data¬ 
base. In addition, the above discussion 
doesn't mention the order of execution: 
that is, the sequential aspects of the 
program. 

At the highest level of the design (the 
most abstract) all we are interested in is 
the data. When we get down to coding 
the operations, the sequence for each 
individual data manipulation is going to 
be defined. The overall sequencing of 
operations in a normal single task or 
single user environment would be 
controlled by a rudimentary driver 
loop, which would call the various 
operations in the required order 
(perhaps from external stimulus, see 
Fig 4). In a multi-tasking and/or inter¬ 
rupt-driven system the task scheduler, 
or interrupt handlers (simple proce¬ 
dures called by hardware interrupts), 
would be used to call the operations as 
required. The main aim is to keep it as 
simple as possible. 


There is no reason in theory why an 
object oriented-design can't be im¬ 
plemented in any programming lan¬ 
guage. However, in practice, some 
languages are more suitable than 
others. The more recent languages 
such as Modula-2 and ADA have built-in 
features limiting the access to variables 
by the rest of the program. 

Pascal, C, Fortran and Sinclair Super- 
Basic allow you explicitly to show the 
operation interface data (such as 'en¬ 
try') as the formal parameters of 
procedure and function calls. Basic and 
assembler don't actually give you any 
inherent functions to help you code an 
object-oriented design, but do help you 
to produce a tidier design. 

Conclusion 

Object-oriented design is a tool used to 
deal with complexity in a large prog¬ 
ramming task. It can be applied to a 
problem of any size successfully. 
Whether the final code produced is 
compact or fast will still depend on the 
skill of the programme. 

Used properly, this method will 
reduce the time needed to write and 
debug a program, increase it's reliabil¬ 
ity, and will makethefinished program 
easier to maintain and alter. Since a 
major cost of a computer system is 
writing the software, people are always 
looking for ways to reduce this cost. If 
the time taken to write a program is not 
important,then the increased reliability 
and ease of maintenance is bound to be 
attractive in its own right. 

mn 


repeat 


/* endless loop */ 


d i sp 1 ay_menu ; / * operations from interface object -*/ 

input< option); 
case option of 

add_entry : 

i nput_en t ry ( entry) ; 
add_entry< entry) ; 
disp1ay_entry : 

/* as described in example above -X-/ 


/*- provided by interface 

object */ 

/* provided by database 

object */ 


delete_r»ame : 
end_case 

until hel l__f reezes_over 
Fig 4 Simple driver for database program 


more functions etc 


/* end of driver loop •*/ 
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Just because you bought 
an IBM'computer, you don't have to 
miss out on the JUKI 6100. 

It did seem a trifle unfair, after all. Because the JUKI 6100 quickly became one of the 
best-selling letter quality daisywheel printers in the UK. 

So now we’ve introduced the brand-new JUKI 6100-1, which, as the suffix suggests, 
is IBM* graphic printer compatible. It has all the features of the original 6100, 
including graphic mode and full word processing support, yet it costs just £399.-. 

Another new release is the highly successful JUKI 6000. There aren’t many letter 
quality daisywheel printers designed specifically for use at home. 

The high speed JUKI 5520 dot matrix printer is a stunning example of high quality 
advanced technology at a remarkably low price. Complete with graphic mode, 
it’s ideal for your personal computer, and even has an optional 4-colour 
print function. 

See them all for yourself at your local JUKI dealer. 

They may not have been out for long, but they’ll be around for a good deal longer. 

*IBM is a trade-mark of IBM Corporation. 
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HARDWARE 


On display 

One of tjie most popular computer display devices is tjhe cathode ray 

tube, but its dommance is under threat — the picture looks al[ set to 

change. Keith Brindley looks at the alternatives. 


The cathode ray tube (CRT) is the most 
commonly used display device in 
computers. Until recently itwasalsothe 
only device capable of displaying TV 
pictures. Hjowever, the advance of 
smaller, lighter, cheaper and tougher 
computers has prompted significant 
research and development work into 
non-CRT-based displays. The main 


contenders in the race to replace the 
CRT are: 

— liquid crystal displays; 

— electroluminescent displays; 

— gas discharge displays; and 

— vacuum fluorescent displays. 

Let's start by looking at the CRT itself. 

The term 'cathode ray' refers to the 
beam of electrons generated by a 


heated electrode (the cathode) in the 
CRT's evacuated glass tube (Fig 1). 

The electron beam is focused and 
accelerated towards the internal sur¬ 
face of the screen of the tube, coated 
with a phosphorus material which 
glows when struck by electrons. A 
visible spot is produced on the screen, 
the brightness of which is dependent on 
the number of electrons in the beam. 

By controlling the position of the 
beam and the quantity of electrons 
present, the position of the spot and its 
brightness is also controlled. Complete 
video pictures, graphics, alphanumeric 
displays, and so on, can be composed 
on the screen, with good clarity, in most 
lighting conditions, from a wide range 
of distances and from a wide range of 
angles, by moving the spot in a 
controlled way while altering its bright¬ 
ness to correspond to brightness varia¬ 
tions in the displayed scene. 

Spot brightness variation is a very 
important advantage of the CRT. Let's 
take the case where we can discern a 
definite number of possible individual 
spots (that is, pixels) on a CRT screen, in 
a matrix of, say, 600 x 450 down the 
screen. (Flat-panel displays have a 
similar matrix of pixels, but individual 
pixels in these cannot be varied in 
brightness — they're either on or off. A 
flat-panel display which has the same 
number of pixels as a CRT and which 
can display scenes with the same clarity 
still cannot match the CRT's contrast 
variation over the scene.) 

Colour displays can be made by 
replacing the single electron gun with 
three. Each gun of a colour CRT 
produces an electron beam which 
strikes phosphor 'dots' of only one of 
three colours: red, blue or green. To 
make sure each beam only strikes dots 
of its allotted colour, a shadow mask is 
positioned between the guns and the 
screen (Fig 2). 

A CRT's display accuracy — the 
resolution — is determined initially by 
the size or pitch of the phosphor dots on 
the screen. But, in turn, this is governed 
by the accuracy of manufacture and 
positioning of the shadow mask: it is, 
therefore, the shadow mask itself which 
is of prime importance to a CRT's 
resolution. Modern high-resolution 
CRTs are made with pitch sizes down to 



170 pc w 

































about 0.2mm. 

Compared with typical TV standard 
CRTs, which are at least three times the 
former's size, such high-resolution 
CRTs are capable of great clarity and 
detail. Needless to say, the extra 
accuracy required in the manufacture 
of high-resolution CRTs makes them 
much more expensive than standard 
ones; nevertheless, they are used with 
a number of personal computers — 
typically IBM and Apple models. 

The CRTs ability to display virtually 
any kind of colour or monochrome 
image to a high resolution, in a wide 
range of environments, has meant that 
it has been, and will be for a long time 
yet, the most used computer and TV 
display device. But it does have a 
number of significant disadvantages. 

For a start, a colour CRT can consume 
anything up to 200 watts of power. 
Secondly, it's big — its depth is often 
greater than its viewing area dimen¬ 
sions— and heavy. And thirdly, it's not 
particularly rugged and can be dam¬ 
aged quite easily in transit. All these 
factors prevent the CRTs use in truly 
portable computers — and portable 
micros are becoming increasingly 
popular so the race is on to find smaller 
displays with much lower power con¬ 
sumptions, which are more robust and 
lighter. 

Indeed, in this respect, the CRT is 
undergoing a certain upheaval. You've 
only to consider the use of flat-screen 
CRTs in Sony's Watchman pocket 
monochrome TV and Sinclair's equiva¬ 
lent to realise this. The principle of 
Sinclair's CRT is to position the electron 
gun at the side of the screen, so that the 
electron beam moves parallel to the 
screen before being deflected back, 
away from the observer, to strike a 
phosphor-coated screen at the rear of 
the CRT. A cross-sectional plan view of 
Sinclair's device is shown in Fig 3. 

A number of other manufacturers are 
developing flat-screen colour CRTs; 


Phoshor-coated screen 



Electric field 
between electrode 
and screen 
deflects the beam 
back to strike 
the screen 


Electron gun Focusing lens Transparent electrode 

Fig 3 Cross-section of Sinclair's flat-screen CRT 
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Smectic 


Cholestric 


Fig 4 Differing types of liquid crystal molecule alignment 


notably Philips, and ITT with Siemens in 
a joint venture. The Philips CRT con¬ 
sumes only a few watts of power, too: a 
significant further advantage over con¬ 
ventional tube design. It will surely be 
just a matter of time before portable 
micros, portableTVsand even portable 
video recorders feature flat-screen 
CRTs. ICL's One Per Desk micro was 
originally conceived to use Sinclair's 
flat-screen CRT as its display device 
(see the Benchtest in PCW, December 
1984). 


Liquid crystal 


Moving on to the newer flat-panel 
displays, as opposed to the flat-screen 
adaptions of an old CRTtechnology, the 
first flat-panel technology to take off 
and find usage in portable computers 
was the liquid crystal display (LCD). 
LCDs were initially used in lapheld 
portable micros such as Epson's HX-20, 
the newer PX-8 and Tandy's Model 100, 


although these micros are limited in the 
size of their display (the Epson PX-8 can 
only display eight lines x 80 charac¬ 
ters). However, the micro market has 
recently seen the introduction of larger 
LCDs featuring, for example, 25 lines x 
80 characters. ACT's new Apricot Port¬ 
able (although nota lapheld computer) 
was the first to use such a display. The 
first true lapheld micro using this size of 
display (both LCDs are from Hitachi, 
incidentally) is Data General's One (see 
the Benchtest in PCW, December 1984). 

No doubt as display manufacturers 
produce larger and larger flat-panel 
LCDs, they will be incorporated into 
micros. Interestingly,thefirst manufac¬ 
turer to build a 25-line x 100-character 
LCD was Epson. 

Liquid crystals are organic materials 
which are influenced by electric fields. 
Their name arises from the fact that 
their molecules are free to move (as a 
liquid's) but grouped in orderly 
fashions (as a crystal's). The variety of 


GLASS 


LIGHT 



ELECTRODES 


Light leaves twisted L | QU | D CRYSTAL 
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Fig 5 A typical LCD construction: a) with no applied voltage; b) with a suitable electrode voltage applied 
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crystals most commonly used in LCDs 
consists of rod-shaped molecules, 
generally aligned in one direction. This 
variety, known as nematic liquid crys¬ 
tals, and a couple of others are shown in 
Fig 4. 

A typical LCD construction is illus¬ 
trated in Fig 5. Basically,a layerof liquid 
crystal material issandwiched between 
two glass plates. The inner surfaces of 
these plates have transparent elec¬ 
trodes in the shape of the symbols to be 
displayed. Symbols in LCDs used in 
micro applications are generally dots 
formed in a dot matrix display, and we 
can consider each dot to be a pixel. 

With no applied voltage across these 
electrodes (Fig 5a) the liquid crystals 
naturally align themselves with the 
electrodes. In atwisted nematicLCDthe 
electrodes are polarised at 90° to each 
other in the same plane, so the mole¬ 
cules closest to the electrodes are 
similarly at 90°. Successive layers of 
molecules gradually twist through the 
90° difference between top and bottom. 
Light passing through the construction 
does so with a similar 90° of polarisation 
twist along the helix of the liquid crystal 
molecules. 

When a suitable electrode voltage is 
applied (Fig 5b), the twisted nematic 
structure is broken and the molecules 
all become aligned along the light axis. 

If a polarised filter is placed in front of 
the LCD, light of one axis will pass 
through and the pattern defined by the 
electrodes is invisible. In the other axis, 
however,the light will be blocked by the 
polarising filter and the pattern will 
appear dark. Thus, by turning the 
applied voltage on or off, the LCD 
symbol can be made invisible or dark. 

Unlike most other display technolo¬ 
gies, LCDs do not create light: they are 
passive and can only affect the way 
incident light is transmitted and re¬ 
flected, sothe brighterthe surrounding 
light levels, the better the display 
appears. 

This advantage brings with it, 
though, the resultant disadvantage of 
not being able to use LCDs in dark 
environments. Most of the recently 
introduced dot matrix LCDs have a 


backlighting option to allow use in the 
dark. 

LCDs have other advantages; not the 
least of which is their extremely low 
power consumption (measured infrac¬ 
tions of a watt), low weight (the display 
used in the Apricot Portable weighs 
about 450g) and small dimensions 
(about 15mm deep). 

Present day LCDs, although still 
much faster than their counterparts of 
only a few years ago, have a response 
time (that is, the speed with which an 
element can turn from one state to the 
other) much longer than is required to 
allow, say, a TV picture to be displayed. 
Common response times are around 

‘What we are about to 
see . . . is a break from 

the traditionally used 
CRT display device to the 
use of many other types 
of display. These 
displays will primarily be 
used. . .fora specific 
purpose . . .' 


300ms—which isfinefor alphanumeric 
or simple computer graphics displays, 
but not much else. Even the latest 
Epson display, mentioned earlier, is 
reported to have a response time no 
faster than about 180ms. 

Future generations of LCDs, on the 
other hand, will probably include one or 
both of two additions which will reduce 
apparent response times and make 
them generally easier to use. Firstly, the 
addition ofathin-film transistor (TFT) at 
each junction between rows and col¬ 
umns of the matrix. The TFTs are used 
as fast acting bi-stable switches allow¬ 
ing the matrix to be rapidly addressed in 
a multiplexed manner, reducing the 
importanceofthe LCD's responsetime. 

Secondly, a newtechnique, known as 
chip-on-glass technology, is being de¬ 
veloped in which associated driver 
circuits are bonded direct onto the glass 
of the LCD. With chip-on-glass LCDs the 


external contacts will number only a 
handful: power supply and data. At 
present all the driving circuits are 
mounted on printed circuit boards 
placed immediately behind the LCD 
and many matrix connections must be 
made between the two. 

Colour graphics LCDs are possible, 
operating by a number of methods. One 
of the most promising, pioneered by 
Seiko, uses coloured filters electro- 
deposited over each individual pixel's 
electrode. A pure white backlight 
shines through the LCD. Coloured 
pixels are arranged in groups of three: 
red, green and blue. By turning each 
pixel on or off, coloured light is 
transmitted or blocked. 

It shouldn't take long to calculate that 
by turning on or off a total of three 
coloured pixels, only eight colours are 
possible, including black and white. 
Nevertheless, very good computer 
graphics displays are possible. The first 
display of this type is available from 
Seiko and it is inevitable that lapheld 
micros with colour display capabilities 
will soon be in the High Street shops. 

Not to be outdone, Epson (which is, 
incidentally, a subsidiary of Seiko) 
manufactures a colour LCD based on 
this filter design which uses TFTs to turn 
on each coloured pixel. This display is 
used in Epson's pocket colour TV, 
recently launched in the US. Unfortu¬ 
nately the TV isn't being introduced in 
the UK, but the LCD itself is soon to be 
available on a component basis — so, 
we may still see a pocket TV to UK 
standards using this LCD. 


blectroluminescence 


Electroluminescence occurs when cer¬ 
tain phosphorescent materials are in¬ 
fluenced by an electric field. You may 
already have seen the effect used to 
provide a green glow in nursery night- 
lights. An almost identical phe¬ 
nomenon produces light in a light- 
emitting diode (LED) display. 

The phosphorescent material used 
mostly in electroluminescent (EL) dis¬ 
plays is zinc sulphide; a phosphor 
similar to those used on the screens of 
CRTs, but it is excited to generate light 
by the direct application of an electric 
field across it, rather than by electrons 
striking it. The basic EL structure, 
shown in Fig 6, is of a layer of zinc 
sulphide sandwiched by two elec¬ 
trodes. When a voltage is applied 
across the electrodes, light is produced. 

According to the thickness of thezinc 
sulphide layer and the driving voltage, 
EL displays can be of four main types: 
direct current (DC) thick film; alternat¬ 
ing current (AC) thick film; DC thin film; 
and AC thin film. Although all types 
have been made and demonstrated to 
work, it's only the AC thin film type 
which has been developed to the stage 


Back electrodes Zinc sulphide 
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Fig 6 Basic electroluminescent structure 




























where reliable displays with sufficiently 
long life can be achieved. 

The company predominant in the 
development of ELflat-panel displays is 
Sharp. Its most well known and suc¬ 
cessful EL display is used in the Grid 
Compass micro (see the Benchtest in 
PCW, June 1984), giving a dot matrix 
alphanumericcapability of25lines x 80 
characters, and graphics. 

There is significant developmental 
work going ahead with EL technology, 
and it looks plausible that it will soon be 
suitable for use as the basis for an 
alternative to the CRT as a TV display. 
One Japanese company has already 
reported an EL display made by over¬ 
laying three coloured EL thin films to 
produce a colour display, and Sharp 
has demonstrated a possible 
monochromatic EL TV display panel. 


Plasma gas discharge 


A number of different methods of 
making plasma display exists, but all 
work on the principle of the breakdown 
of a noble gas upon application of a high 
voltage across electrodes. The gas 
breaks down into a plasma and gives off 
light; the most common example of 
which is the neon indicator, used to 
show the presence of mains power in 
many electrical appliances. 

The two main varieties of plasma 
display differ fundamentally in the 
voltage applied to break down the 
noble gas. In the DC plasma display (Fig 
7a) the electrodes are in contact with the 
gas, while in the AC plasma display (Fig 
7b) the electrodes are close to the gas 
but isolated from it. 

Manufacturers such as Burroughs, 
Fujitsu and Sony have developed plas¬ 
ma technology to the extent that 
extremely high resolution displays can 
be made for alphanumeric or graphics 
purposes. Indeed, one DC plasma 
display is reported to have 256,000 
pixels in a 640 x 400 dot matrix format, 


giving an on/off resolution equivalent 
to standard quality CRTs. 

Despite such possibilities, flat-panel 
plasma displays have many disadvan¬ 
tages which have yet to be tackled. For 
example, the voltages required to 
cause gas breakdown are high. It's a 
non-solid state glass envelope nature 
and can't possibly be as rugged as LCDs 
or EL displays. Furthermore, manufac¬ 
turing costsare high, although modern 
production techniques have already 
shown ways of getting around this 
problem. 


Vacuum fluorescence 


Vacuum fluorescent displays (VFDs) 
operate in essentially the same way as 
CRTs: that is, an electron beam is fired 
across an electron gun to strike fluores¬ 
cent material on a glass screen. Also, 
the whole structure is contained within 
an evacuated glass envelope. The main 
difference between CRTs and VFDs is 
simply the fact that the fluorescent 
material of a VFD is positively charged 
toattracttheelectronswithinthe beam. 
A controlling grid close to the electron 
gun passesorblockstheelectron beam, 
selecting which bit of fluorescent mate¬ 
rial is struck. 

You could argue from this descrip¬ 
tion that VFDs should be described as 
flat-screen displays, rather than flat- 
panel, but the fluorescent screen is of a 
dot matrix 'panel' form in which indi¬ 
vidual dots can be accessed and illu¬ 
minated. 

Dot matrix VFDs of up to about 75,000 
pixel dots have been manufactured but 
the displays are quite expensive. The 
potential for high-quality graphics, if 
not TV capability and colour displays, 
exists for VFDs, and the fact that the 
brightness of each dot may be control¬ 
led is a distinct advantage over the 
flat-panel displays with their on/off dot 
illumination. 

Whether or not manufacturers see 


this non-solid state, vacuum-and-glass 
technology as being worth improving, 
to the point of mass production and 
lower cost, remains to be seen. 


Conclusion 


What we are about to see over the next 
fewyears is a breakfrom the traditional¬ 
ly used CRT display device to the use of 
many other types of display. These 
displays will primarily be used solely in 
equipment built for a specific purpose: 
for example, lapheld/portable micros, 
but this is only because the alternatives 
to the CRT are more expensive or of 
lower quality. Eventually, however, 
price will fall and quality will rise to the 
extent where flat-panel displays will be 
used in most situations where the CRT 
is currently exploited. 

In the short term the CRT will be used 
at the bottom and top of the micro scale: 
as a TV-based display device for home 
or personal computers, or as a high- 
resolution display for graphics. During 
this time, flat-panel displays, as des¬ 
cribed here, will be more fully exploited 
as they reach their full potential. 

In the long term, however, as TV 
displays become of non-CRT origin, the 
CRT will be 'kicked upstairs' to the very 
top-of-the-range systems, where high¬ 
est resolution and detail are required. It 
is unlikely that new flat-panel displays 
will ever be able to outperform CRTs in 
these situations, but they will soon be 
able to compete with TV CRTs, and they 
can already be compared with CRTs for 
graphics and alphanumeric displays. 

Which are the displays of the future in 
the computing world? There's no doubt 
that LCDs are hard to beat in terms of 
portability and low power consump¬ 
tion, and for the next few years at least 
they will form the heart of lapheld 
portable micros. But, in my opinion, it 
will be the EL display which eventually 
takes over from the CRT as the main 
computer display device. 
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In the know 

Stephen Fair describes thp basjc requirements anc[ workings ofpp 

online infonnation service, and presents a directory ofthe rnajpr 


If you're a businessman creating a new 
product, a busy professional trying to 
keep up with your field, or preparing a 
report for a client, you will probably be 
spending a lot of time hunting out all the 
latest books, magazine articles, reports, 
statistics, and so on in order to glean 
essential information. Perhapsyoutake 
a professional journal ortrade paper — 
are you aware that there are probably 
50 others in your field? You know that 
the government has changed the reg¬ 
ulations governing your area of busi¬ 
ness, but when do they come into force? 

We are all caught up in the informa¬ 
tion explosion, the vast ocean of 
published material that is growing 
faster than our ability to seek it out and 
assimilate the information that is im- 
portantto us. Increasingly, the informa¬ 
tion professionals — publishers, book¬ 
sellers, librarians and others — have 
turned to computers to help them 
grapple with the intractable problems 
of taming the gush of printed informa¬ 
tion. Many of the systems and data¬ 
bases they use are available to you 
providing you have a telephone, a 
modem and some suitable com¬ 
munications software for your micro. 
Using the PSS network it is possible to 
access databases in Britain, Europeand 
the US at a reasonable cost. Most of 
these databases are not cheap to use 
and you will have expensive tastes in 
entertainment if you access them just 
for fun, but if time is money and the 
information is vital then the cost is 
worthwhile — don'tforget, yourtime is 
expensive. Furthermore, many of these 
servicesonlychargeyoufortheuseyou 
make of the system, and make no 
subscription or standing charge. 

The basic requirements are: a termin¬ 
al; atelephone; a modem; accesstothe 
British Telecom Data Communications 
service, PSS; and access to one or more 
ofthe main online information services 
— Dialog, IRS, Datastar or Blaise. 

The terminal 

Most services were set up in the good 
old days of teletypes and teletype 
VDUs, so there are no graphics or fancy 
cursor movements to worry about and 
the terminal emulator software for your 
micro can be fairly basic. Points to 


services yop can Ipg op to. 

watch out for are as follows. 

Full or half-duplex: a terminal operat¬ 
ing at full-duplex sends a character to 
the host computer which echoes it back 
to your screen so you can see that it has 
been received. Half-duplex sends the 
character to the screen straight away, 
so if your host computer is working at 
full-duplex and your terminal is set at 
half-duplex 'AALL TTHHEE IINN- 
PPUUTT IISS DDOOUUBBLLEEDD.' 
Parity: a fairly basic way of checking 
that characters have not lost a bit or two 
ontheirway to the computer. Ifyou use 
the wrong parity setting you get a 
screenful of rubbish. 

Speed: the speed at which you com¬ 
municate with the main computer is 
measured in bits per second, otherwise 
known asthe baud rate. The three main 
baud rates for accessing databases 
over the telephone network are 300, 
1200 and 1200/75. 

The modem 

There are now a number of BT 
approved modems on the market for 
accessing Prestel, Micronet and other 
databases. Most of the cheaper mod¬ 
ems operate at 1200/75 baud full- 
duplex which is the Prestel standard, 
and 1200/1200 baud half-duplex for 
communication with other micros. 

In orderto use one of these modems, 
your telephone must have one of the 
new plug and socket connection points. 
The alternative to a wired modem is an 
acousticcoupler which has rubbercups 
for the ear and mouth pieces of your 
telephone handset. Couplers often use 
the lower 300 baud speed, as the noise 
generated by poor ear and mouth 
pieces can cause considerable prob¬ 
lems at the higher speeds. Only stan¬ 
dard handsets will fit an acoustic 
coupler, so if you have a Trimphone or 
other non-standard phone you will 
have to use a modem. If you have a 
socket installed, for a little extra cost 
you can have an extension socket in 
your usual micro room so that you don't 
have to move the micro to the hall. 

Logging on 

Have your terminal software set up, and 
your modem and telephone at the 
ready. The simplest way to access a 


serviceistodial direct; each service has 
one or more telephone numbers that 
you can dial. Dial the number, waitfora 
high-pitched whistle (the data tone), 
switch your modem to DATA and you 
will get straight into the service's logon 
procedure. Input your password and 
away you go. 

However, direct dial can be an 
expensive option if you live any dis¬ 
tance from the dial-up node of the 
service you are accessing. If you are 
going to use a variety of information 
services, it may well be worth the 
expense of getting access to British 
Telecom's PSS data network. PSS has 
nodes in a number of major towns 
around the country, and having dialled 
your local node and put in your NUI 
(network user identifier) you can access 
various services by inputting their NUA 
(network user address). PSS charges 
foryourNUIandfortheuseyou make of 
the network, but the charges are 
competitive with the telecommunica¬ 
tion charges ofthe various information 
services. 

Once you have got through to the 
computer you are accessing, PSS will 
confirm that you have made contact 
and will then leave you to complete the 
logon procedure of the computer in 
question. This is usually along these 
lines: the computer displays a welcome 
message and asksforyour password — 
sometimes there is a user ID to input as 
well; you input your password, and so 
on; the computer accepts your pass¬ 
word and you are logged on (you start 
paying from this point). 

You will now be in the waiting area of 
the service you are accessing and 
should request the database you re¬ 
quire. Having accessed the database, 
you can begin searching using the 
command language of the service you 
are using. When you have finished, you 
logoff from the service. This will auto¬ 
matically clear the PSS call (if you are 
using PSS). 

Many services will automatically log 
you off if the telephone connection is 
broken, but beware! There are some 
systems that will make connect time 
charges until the computer times you 
out, which may be up to 20 minutes 
later. Remember the golden rule: don't 


174 FCW 










PCW175 



Illustration by Mark Rowney 

































COMMUNICATIONS 


get into anything that costs money until 
you are sure you know the command 
that gets you out. 

Many online information systems are 
a lot less friendly than Prestel and are 
command rather than menu driven. 
There are online Help facilities, but as 
you are paying for every second you are 
online, you don't want to spend time 
using these ifyou can avoid it. Learn the 
basic commands of the system you are 
using, and keep the reference card that 
is supplied by most systems near you as 
you search. The basic commands are: 
to enter the file you wish to search — 
Begin nnnnnn, Select nnnnn, and so 
on; 

to search for a word in the database — 
Select, Find, Question, and so on (the 
system finds the records containing the 
word you have input, puts them into a 
set and tells you how many it has 
found); 

to print out records at your terminal — 
Type, Show, and so on; 
to print out records at the computer 
centre — Print, Printoff, and so on 
(printing records offline saves a lot of 
connect time and is economical if you 
have retrieved a lot of information); 
to logoff the system — Logoff, Stop, 
. . Off, and so on. 

Don't get into anything you can't get 
out of! 

The basic unit of any database is a 
record, and a database or file in the 
systems we are looking at is a collection 
of records. Note: we are not talking 
about DMBSs or relational databases. 
Each record is split up into a number of 
sections or fields. 

A typical record might look like that 
shown in Fig 1. 

In simple terms, the system takes 


each word of the title, the abstract and 
the indexing terms, and puts them into 
an index. Each term in the index is 
cross-referenced to those records 
which contain the term. 

When you input the search term at 
your terminal, the system searches the 
index and responds with the number of 
cross references of 'hits'. For example: 
7SELECT MICROCOMPUTER 
1 5013 MICROCOMPUTER 
That is, 5013 records contain the term 


microcomputer and these records are 
held as set 1. 

Due to the cross references from the 
index including details of which field 
within each record the term occurs in, it 
is possible to limit your search to just 
thesubject headingsordescriptors. For 


example; 

7SELECT MICROCOMPUTER/TITLE 

2 153 MICROCOMPUTER/TI 

That is, 153 records contain the term 
microcomputer in the title and these 
records are held as set 2. 

Usually, the relevance or accuracy of 
a search is improved by searching just 
the title or just the indexing terms, but 
conversely, the number of items re¬ 
trieved, or recalled, is reduced. 

So far we have searched for the term 
MICROCOMPUTER, but we might be 
interested in MICROCOMPUTERS in 
the plural as well. The use of a variable 
character symbol is useful in retrieving 
variant forms of a word. For example: 
7SELECT MICROCOMPUTER? 

3 5178 MICROCOMPUTER? 

That is, 5178 records contain words 
with the stem MICROCOMPUTER and 
these are held as set 3. 

Multiple term searching 

Programmers and mathematicians will 
be familiar with the Boolean operators 
AND, OR, NOT; these may be used to 


combinea numberof searchtermsinto 
a comprehensive and specific search 
profile. The first step is to identify the 
main concepts of the enquiry. For 
example: 

Marketing techniques in America 
contains three concepts: 

MARKETING 

TECHNIQUE 

AMERICA 

Each of these can be expanded with 
associated terms. For example: 


MARKETING, ADVERTISING, 
PROMOTION, SELLING 
TECHNIQUE, METHOD 
AMERICA, UNITED STATES, USA 
We need not be pedantic about the 
associated terms but you have to be 
careful of terms that have a variety of 


connotations: for example, PROMO¬ 
TION. Having identified the concepts 
and terms, the Boolean operator OR is 
used to link the associated terms, as in 
Fig 2. 

We appear to have retrieved far more 
references than anyone could reason¬ 
ably wish to read, but here comes the 
clever bit. To answer the specific 
enquiry 

Marketing techniques in America 
we combine the three sets using the 
Boolean AND operator thus: ♦ 

7COMBINE 1 AND 2 AND 3 
4 32 1 AND 2 AND 3 
That is, 32 records contain MARKETING 
or associated terms together with 
TECHNIQUE or associated terms 
together with AMERICA or associated 
terms. 

It's not all that clever because 
although each record contains the 
required terms, there is no guarantee 
that what is retrieved is exactly what 
you want. The final stage, evaluating 
the results, is still up to you. 

By now you are all agog to find out 
what the computer has found for you, 
so you must use the online print 
command which may be like this: 
7TYPE 4/5/1 

That is, type at my terminal the first 
record of set 4. 

The digit 5 is a format code. Most 
systems will print a variety of formats, 
as many people do not wish to spend 
time printing out the full record when all 
they want to see are the title and 
publication details. Ifyou have a printer 
you can printoff all your results and use 
them immediately, but this can be an 
expensive option as you are paying for 
every minute and printers are notor¬ 
iously slow. 

Thealternativeisto requestan offline 
printout which is produced at the host 
computer centre and mailed to you on 
thedayofthe request.Thissavesa lot of 
money on big printouts butyou have to 
wait several days for your results, and 
some non-bibliographic systems like 
Textline and Eurolex do not have an 
offline print facility. 

Athird alternative, using a micro, isto 
download recordsintomemoryandout 


SELECT MARKETING OR ADVERTISING OR SELLING 

1 15113 MARKETING OR ADVERTISING OR SELLING 
SELECT TECHNIQUE OR METHOD 

2 568 TECHNIQUE OR METHOD 

SELECT AMERICA OR UNITED STATES OR USA 

3 10058 AMERICA OR UNITED STATES OR USA 
Fig 2 OR being used to link associated terms 


Accession 78-08233 ABI Inform Journal paper 7800233 
Title Paradigm development in the social sciences: a proposed 

research strategy 

Author Mackenzie, Kenneth D; House, Robert 

Journal Academy of Mgmt Review v3n1. Pub date January 1978 

Abstract The paradigm development strategy is a technique used to 

develop theories about difficult to define subjects, such as the 
social sciences. This technique involves obtaining generalised 
data and using it to identify general laws or theoretical 
framework . . . 

Controlled terms: THEORY/Development/SOCIAL/STUDIES/TESTING/ 
SOCIAL SCIENCES/RESEARCH/STRATEGY/Experiments/Control 

Fig 1 A typical record 
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to disk which allows you to select and 
reformat records for various purposes: 
for example, for inclusion in a word 
processed report. 

Online information systems are a 
powerful way of searching out informa¬ 
tion on a whole variety of subjects. 
Although not cheap, with careful tech¬ 
nique and preplanning it can be very 
cost-effective when measured against 
the time needed for searching through 
paper indexes. Careful analysis of the 
enquiry is necessary before going 
online: an unstructured approach is 
liable to result in a mass of irrelevant 
information. 


Major services 


Blaise 

2 Sheraton Street 
London W1V4BH 
Tel: (01)636 1544 ext 242 
Blaise is the information service of the 
British Library. Its major file is the UK 
MARC file which is the official catalogue 
of all books published in the UK since 
1950 and corresponds to the British 
National Bibliography. Other files of 
importance are: the Helpis catalogue of 
audio visual materials; and the new 
Whitaker file which corresponds to the 
major book trade publications of J 
Whitaker and Sons. 

There is a subscription to Blaise 
which is currently £45 per annum, but 
connect charges are relatively low. 


Datastar 

199 High Street 
Orpington BR6 OPF 
Tel: (0689)38488 

Datastar's parent organisation is Radio 
Suisse in Berne. It is very similar to the 
BRS service in the US and is strong in 
biomedical databases, having Medline, 
Exerpta Medica, Psychinfo, Hoppen- 
stadt and Martindales available. Busi¬ 
ness databases are also very well 
represented. 

Good features of the Datastar system 
include a powerful query language, and 
the ability to search the whole of the 
databases of one organisation under 
one file: for example, the Predicasts 
databases can be searched under the 
PTZZ label. Offline prints generally 
arrive within three or four days of 
request. 


Dialog 

PO Box 8, Abingdon 
Oxford 0X13 6EG 
Tel: (0865)730969 

Dialog is by far the largest of the host 
organisations with over 250 databases 
in its current catalogue. Dialog is based 
in Palo Alto, California, and began life as 
the information service of the Lockheed 
corporation. Dialog is a massive inter¬ 
national operation, and is noted for the 
quality of its training and documenta¬ 


tion. It also has document delivery 
arrangements with many of the data¬ 
base producers so that you can request 
documents online. The range of Dialog 
databases is so comprehensive that 
many people use Dialog exclusively. 

However, slight disadvantages in 
using Dialog are: it is slightly more 
expensive to use than some services; 
and offline prints take a little longer to 
cross the Atlantic than prints coming 
from Europe. Of particular interest to 
micro users are the databases of 
computer software, and the Computer 
database which indexes literature on all 
aspects of computing. 

Dialog has recently introduced a new 
off-peak service called Knowledge In¬ 
dex. This can be used after 6pm 
weekdays and after 1 pm on Saturdays. 
The service allows access to a subset of 
about 25 of the Dialog databases at a 
greatly reduced connect hour rate, 
although there is a startup fee of £25. 
The databases are the same as their 
Dialog counterparts. 


IRS-Dialtech 

Department of Trade and Industry 
Room 392, Ashdown House 
123 Victoria Street 
London SW1E6RB 
Tel: (01)212 5638 

Dialtech is the UK host of the European 
Space Agency Information Retrieval 
Service which is based at Frascati in 
Italy. ESA is one of the largest hosts in 
Europe and is very similar to Dialog, but 
has some interesting extra features 
including a zoom facility for text analy¬ 
sis which is very useful for identifying 
alternative search terms. ESA's query 
language also allows specification of 
fieldsto be searched afterthe establish¬ 
ment of a set, which is useful for making 
a search more precise when you have 
retrieved more material than you first 
bargained for. 


Pergamon Infoline 

12 Vandy Street 
London EC2A2DE 
Tel: (01)377 4650 

Pergamon Infoline is another UK-based 
service with a good range of databases. 
It is particularly strong in trade data¬ 
bases likethe packaging database PIRA 
and Electronic Publishing Abstracts. 
Business information is also well 
served with the online version of Dunn 
and Bradstreet's standard reference 
work. Key British Enterprises. There are 
also a number of patents databases. 


Eurolex 

European Law Centre 
4 Bloomsbury Square 
London WC1A 2RL 
Tel: (01)4044300 

Eurolex is a full-text legal information 
service, and contains the full text of 
many series of law reports together 


with a number of files on European 
Community legislation. Searching full- 
text databases is different to using 
databases with shorter records, as 
there are many more occurrences of the 
key words that you use as search terms. 

A useful device for lawyers that is 
available on Eurolex is the ability to 
print out the context of a particular legal 
term whenever it occurs in the text of a 
law report. 


Scicon 

Brick Close 
Kiln Farm 

Milton Keynes MK11 3EJ 
Tel: (0908)565656 

Scicon offers a number of databases, 
the most important of which is the 
POLIS parliamentary database; this 
gives access to all parliamentary publi¬ 
cations including the full text of Han¬ 
sard, Parliamentary Questions, Par¬ 
liamentary Papers and Legislation. Sci¬ 
con also offers the DHSS data and 
URBALINE databases. 


Textline 

Finsbury Data Services Ltd 
68-74 Carter Lane 
London EC4V 5EA 
Tel: (01)248 9828 

Textline is a database assembled from a 
variety of international press sources, 
including major daily newspapers such 
as The Times, Financial Times, Le 
Monde, Die Welt, El Pais, and so on, and 
also major business journals such as 
The Economist and the Wall Street 
Journal. Itemsare indexed and summa¬ 
rised into abstracts. It is possible to 
search Textline using company mne¬ 
monics and standard industrial classifi¬ 
cation codes, as well as using 
keywords. 

Finsbury Data Services also offers 
Newsline, a current awareness-type 
service, and Dataline, a database of 
company accounts information. 

Conclusion 

The services mentioned here are only 
some of the online information services 
currently available. There are a number 
of specialised services, such as Data- 
stream and World Exporter, which are 
available for the cost of a substantial 
subscription and offer analysis as well 
as information retrieval. 

Mention should also be made of the 
Lexis service for legal information, 
which is the UK version of the giant 
American Lexis servicefrom Mead Data 
Central. Lexis is also a subscription 
service and uses a dedicated terminal 
for access. 

Anyone seeking specialised data¬ 
base services should consult the EUSI- 
DIC Database Guide, published by 
Learned Information, which is one of 
the more comprehensive directories of 
database services. m:1»1 
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Power-base 


Power-base is a hefty data managemerr^package which includes 

facilities for handlmg complex problems. Aimed at the novice user, 

is it helpfu[? Kathy Lang finds out 


Most people who consider using a data 
management or database manage¬ 
ment package already have a manual 
system based on one or more conven¬ 
tional card indexes. You may have large 
numbers of clients' names and addres¬ 
ses which you wish to store, keep 
up-to-date and print, or you may be 
processing personnel or stock records 
—there are a thousand and one ways in 
which manual card indexes are used, 
and which are candidates for computer¬ 
isation. Where you have a single card 
index to automate, the process should 
be relatively simple, and there are 
several good, inexpensive packages on 
the market (for example, DMS + or 
Friday!) which will work well for you. 

Such packages will not, however, 
meet your needs if you have several 
sets of related information. For exam¬ 
ple, you may need to keep files record¬ 
ing the names and addresses of all your 
suppliers, and also information about 
each product you sell. Every supplier 
supplies more than one product, and 
each product is available from more 
than one supplier. In a manual system 
you would probably have one card 
index of products, where each con¬ 
tained just the name of the supplier of 
each product, together with a second 
card index giving details of each 
supplier (address, delivery charges, 
credit information, and so on). 

In a flat-file system such as DMS + or 
Friday!, in which different sets of 
records may not be connected 
together, there is no easy way to handle 
this situation. You could have two 
separate files, and close one before you 
look up the other, which would lead to a 
lot of paper jottings — just what you 
were trying to avoid. Or you could store 
all the information in one file, keeping 
the full information about the supplier 
with every product; a solution which 
would be very wasteful of space and 
liable to error since much information 
would be duplicated. 


Many packages now allow you to 
relate two or more files together in ways 
which would make this application 
much easier to implement. Examples 
range from Files & Folders, Pearl and 
Rescue 3 at the less expensive end of 
the market, to dBaselll, Everyman and 
Sensible Solution at the upper end. On 
the whole, the more expensive pack¬ 
ages have more facilities but are harder 
to use. No one package has all the 
features you really need to handle this 
type of problem, while at the same time 
being really easy to use for someone 
with little experience of computers. 

So it was with considerable interest 
that I turned to Power-base, an Amer- 


‘Power-base appears to 
be aimed squarely at the 
novice user, using 
menus to give 
instructions, and with a 
full set of tutorials . . 


ican package which has been available 
over here for a short while, and which 
has just been issued in its second 
edition with the addition of several 
features vital to its success as a system 
for handling complex data manage¬ 
ment problems. In addition, Power- 
base appears to be aimed squarely at 
the novice user, using menus to give 
instructions, and with a full set of 
tutorials including example applica¬ 
tions; the documentation is among the 
best I've seen. 

Power-base uses a technique called 
power-zoom to link sets of records 
together. This allows up to 10 levels of 
linkage to be active at any one time — 
there is no overall limit to the number of 
sets of records which can be linked. 
Zooming is permitted both onscreen 
and when printing reports. 

In addition to the range of features 


you would expectfrom a packageatthis 
level — screen and batch amendment 
of information, formatted reports, links 
to a variety of other types of file used for 
spreadsheet analysis and word proces¬ 
sing, multiple keys kept up-to-date — 
there are some neat and unusual 
features. For example, you can set up 
the system with two printers, and to 
specify which — draft or final quality — 
should be used for reports. Where you 
need your printer available most of the 
time, and must have a letter-quality 
printerfor some of your work, the ability 
also to use a cheap and reliable matrix 
printer for the donkey work is very 
helpful. Not all packages make it 
possible to do this without, at the very 
least, switching plugs on the back of 
your computer. 

At present, Power-base is available 
only for the IBM PC and AT (and needs a 
minimum of 256k memory), but there 
are plans to extend its availability. Since 
it does not use fancy graphics features, 
this shouldn't be too difficult. 

Constraints 

The major constraints and functions of 
Power-base are shown in Fig 1. Prob¬ 
ably the most important concerns 
indexing, which is used to provide fast 
access to individual records, and to 
determine the order in which records 
are to be displayed. Three ways are 
provided to allow the system to look up 
in one file values which are to be used in 
another, namely the Look-up, Function 
and Table validation options. For exam¬ 
ple, when setting up invoices in a stock 
control/invoicing application, you 
might wish to find the price of a product 
by looking this up in a file of product 
information. The Function feature pro¬ 
vides the ability to have a field whose 
value depends, not on the value of a 
field in anotherfile, but on the average, 
sum, maximum, minimum or number 
of occurrences of that field across all 
records in the referenced file. 
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Table validation allows you to specify 
that only certain values are legitimate 
for a particular field, by referencing 
another file against which to check the 
value entered at the keyboard. In each 
of these cases, the field referenced for 
checking must be indexed, in addition 
to any fields which must be indexed for 
fast retrieval or to determine display 
order. A maximum of six fields in any 
file may be indexed; in complex ap¬ 
plications,therefore,you might needto 
split information across files in orderto 
give yourself sufficient index fields. 

Other data types permitted include 
data, which take the American forms of 
MM/DD/YY or MM/DD/YYYY. In addi¬ 
tion to the ability to look up in one file 
the values of fields to be used in 
another, you can also calculate fields 
from other fields in the same record. 

File creation and indexing 

Thefirststep in setting upa Power-base 
data file isto specify the name, size and 
type of each field in the record; at the 
same time, you construct, by paint-a- 
screen techniques, the layout to be 
used when each record is displayed. 
You can add help messages for display 
during data entry. Since record defini¬ 
tion and screen layoutarefirmly linked, 
you cannot have several different 
'masks' for a file which contains a 
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mixture of confidential and public 
information. Nor can you avoid the 
problem by keeping the two types of 
information in separate files and zoom¬ 
ing between them, since Power-base 
provides no constraints against unau¬ 
thorised access. The display of one 
record may not span more than one 
screen. The zoom features do, howev¬ 
er, provide an alternative solution to the 
problems of screen handling of large 
files; you would split the information 
between the two files, with one display 
screen for each, and a zoom between 
the two. 

When setting up a field definition, 
you mayspecifythatthefield musthave 
a value entered, or that the value must 
be unique (in which case the field will 
automatically also be indexed, further 
restricting the number of indexes avail¬ 
able). You may also specify a default 
value for a field, which may be a 
constant,ora repeatofthesamefield in 
the previous record, or the system date. 

Fields whose values are obtained by 
being looked up in another file, via the 
Look-up and Function options, may 
either be stored in the target file or 
derived afresh each time. If they are not 
stored, they may not be used to provide 
the zoom link between two files, nor 
may they be indexed or used in criteria 
for selecting records when processing 
subsets. Calculated fields, which derive 
from fields in the same record, are 
never stored, but neither is their use 
restricted in these ways. 

If you change your mind about the 
structure of a set of records, or wish to 
index on additional fields, you can 
make such changes after data has been 
entered, butto do this Power-base must 
copy the data file to the newformat. 

Data input and updating 

Records may be entered or amended 
using full-screen editing facilities. 
When editing records which are linked 
to others through a zoom link, you can 
use zoom to move to the linked records 
and edit them, then zoom on or back, 
with nesting upto 10levelsdeep. When 
editing a set of records with the same 
characteristics, Power-base allows you 
to save the current record and retrieve 
the next with a single keystroke. Re¬ 
trieving records for updating can either 
be by means of individual indexed 
fields, or by stepping through a set of 
records. Stepping uses the order either 
of the first key field, or of the first key 
field in the current set of selection rules, 
thus you can effectively retrieve re¬ 
cords by any field when editing in 
contrast with those packages which 
permit retrieval for this purpose only 
through the use of key fields. 

In addition to screen updating, Pow¬ 
er-base allows you to update a set of 
records in a batch. You can use this 
feature to recalculate the stored values 
of fields obtained via the Look-up or 
Function options (these fields normally 
reflect the current value of the Look-up 
source only if they are not stored, to 


prevent such undesirable events as 
increasing prices on the file copy of an 
invoice which hasalready been issued). 
You can also amend a batch of records 
in the same way, perhaps to increase 
the price of a range of goods by 10 per 
cent. 

Screen display 

Records are displayed for amendment 
using the format set up when the file is 
created; this format may also be used 
when viewing individual records. Sets 
of records may be displayed using the 
Power-base List option, which shows a 
specified set of fields from each record. 
Where the records will fit, using the 
length given for each field in the record 
definition, Power-base will display one 
record per line; otherwise, the records 
are shown with one field on each line. 
Or you may set up a formatted report, 
and have it displayed on the screen. 

Printed reports 

The basic formatted report features 
provided by Power-base allow you to 
have either one or two lines for each 
record, with the exact column widths 
determined by you if you wish. Where a 
character field will not fit on one line, 
Power-base will automatically wrap it 
round onto the next unless you counter¬ 
mand this. Where zoom links have been 
established, your report may include 
fields from more than one file. A report 
may include headings for the field 
columns, and a header and footer for 
each page. You can sort on up to five 
fieldsand have sub-totals printed when 
they change, as well as grand totals at 
the end. You can also specify, as an 
alternative, that each field in each 
record should be printed on a new line, 
or you can use the special option for 
producing mailing labels. Any report 
may be printed and displayed 
onscreen, or stored in a diskfile. Report 
definitions may be saved for subse¬ 
quent re-use and amendment. 

Selection & sorting 

When retrieving Power-base records 
forediting orinclusion ina listorreport, 
you can set up a group of tests which 
must be passed in order for a record to 
be retrieved. These tests may be set up 
either by entering them in a pro forma 
record on the screen, or by entering a 
command line containing the neces¬ 
sary tests and combinations spelled 
out. Where you wish to include com¬ 
parison of fields (rather than just testing 
fields against constant values), the 
latter method must be used. 

The usual range of arithmetic oper¬ 
ators are provided (less than, greater 
than, and so on), plus concatentation; 
forcharacterfields, you can select using 
wild codes for both individual charac¬ 
ters and for groups of characters. Tests 
may be combined with AND and OR, so 
you can specify that all must be passed, 
or any combination. Selection criteria 
cannot be saved except when set up for 
a report, when they are saved with the 
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report definition. You may, however, 
either use the current set of criteria or 
revert to the set most recently used. 

Power-base orders records in one of 
two ways. In reports, you can specify 
that the records be sorted on up to five 
fields, one within another. When Pow¬ 
er-base stores records, they are inde¬ 
xed on the keys you specified when the 
file was created, and individual records 
may be retrieved for screen display in 
order on any one of these (keys may be a 
concatenation of severalfields). 

Calculation 

Calculations are provided on entry and 
on update; you can also specify that 
results of calculations should be 
printed in reports. All calculations may 
use the usual arithmetic operators, with 
brackets to alter the order of evaluation 
if necessary. 

Multiple files 

I described earlier the Power-base 
features for extracting information 
from one file for use or storage in 
another, using the Look-up and Func¬ 
tion options. The main method of 
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relating files in Power-base uses the 
zoom features, which allow you to 
move among files by zooming along 
pre-established links. For example, if 
you had set up a system of files to deal 
with the supplier-product application 
referred to at the beginning, you would 
establish in the product record a field 
containing a supplier identifier, which 
would allow you to zoom from a 
product record tothe record of oneof its 
suppliers. Once there, you can step 
through all the records of suppliers of 
that product, then zoom back to the 
product record. Fields used for zoom 
links need not be indexed, but this does 
speed them up. 

When working online you can zoom 
around your database at will, wherever 


Purpose 

To define edit checks that data entered into a field must meet before Power-base 
will accept it, to enter a Help Message that will be displayed when ADDing-DATA 
or EDITing a field, and to define default values for a field. 


Command Tree 



Procedures 

1. Select ENTRY-RULES. 

2. The ENTRY-RULES screen appears. Default values are assigned to some of 
the parameters. Move the cursor to the parameter you want to use, and answer 
the question or enter a value, or a Help Message, if desired. 

3. Select DONE to save the ENTRY-RULES specified and exit, or select TABLE- 
VALIDATION to save the ENTRY-RULES and define a TABLE-VALIDATION. 

* Fig 2 A typical page from the Reference Guide 


the links allow you to go, constrained 
only by the limit of 10 consecutive 
zooms without unzooming. 

In reports, however, there is a restric¬ 
tion: you can specify reporting on fields 
in the initial file, then zoom to another 
linked to it, and then on to another if 
such links exist. But you cannot unzoom 
to the initial record, and zoom again 
down another zoom path. Zooming 
also provides the only way of reporting 
on several files in the same report, so 
links must be established if only for this 
purpose. 

Tailoring 

Power-base provides a limited degree 
of tailoring for individual applications 
beyond the basic database facilities. 
You can set up menus to give access to 
individual files by creating a one-record 
file,each ofwhosefieldszoomstoa real 
file. There is also a simple testing 
feature which allows you to use the 
concatenation operator to determine 
whether, say, to print a debit or a credit 
message against a balance. 

As it provides only a true/false test, 
this facility gives a very limited choice of 
action. There are no command lan¬ 
guage features, of the kind available in 
dBase or Sensible Solution, to allow 
you to store sets of actions and initiate 
them with a single keystroke through a 
menu option, and to choose different 
paths through these options according 
to flexible tests of the kind found in 
programming languages such as Basic. 

Security & housekeeping 

Power-base does not provide any 
protection against unauthorised access 
to data files. 

It allows you to copy data files or file 
descriptions, and to delete data files 
within the current directory. You can 
change directories within Power-base, 
and the package automatically creates 
a separate sub-directory for each ap¬ 
plication under the directory in which 
the package is stored. (Normally this is 
called PB, but you can specify other¬ 
wise.) 

All Power-base files in a single 
application must be in the same direc¬ 
tory. There are provisions for accessing 
files from separate directories when 
importing or exporting files. 

Links with outside 

Power-base allows an unusually wide 
range of formats for files which are to be 
imported into the package or written 
out from it. The permitted formats 
include the usual comma-delimited 
format for mailmerge, the DIF™ for¬ 
mat used by many spreadsheets, the 
SYLK format used by Multiplan, the 
dBasell file format, and others. Such 
flexibility should enable you to pass 
information in and out of Power-base 
more easily than with most packages— 













































































































even nowthereare many data manage¬ 
ment packages which cannot easily be 
linked with spreadsheets. 

User image 

For people who like using menus, 
Power-base is easy to use and provides 
its options in a sensible way. For 
example, at all times the options which 
could potentially be available are 
shown on the bottom of the screen, with 
those actually available brighter than 
those not at present applicable (for 
instance, because no zoom links apply 
to this file). 

The currently chosen option is high¬ 
lighted; options may be chosen either 
by moving this highlighting (with func¬ 
tion keys or with the cursor), or by 
entering the first letter or two of the 
option name. 

Function keys are used consistently: 
for example, FI always means 'done', 
while the ESCape key can be used to 
abandon the current task. Another 
helpful provision for the error-prone is 
the START OVER option, provided 
during editing to allow you to abandon 
the changes madeto the current record 
and refresh it with the filed version. 

Some of the options are not very 
helpfully named: for example, EDIT- 
SCAN is the option for scanning data 
records and amending them, while 
EDIT-SELECTION allowsyoutoenteror 
editselection criteria (notchoose which 
records to edit, as I at first thought). 
Such mistakes are actually not easy to 


make, since Power-base provides very 
good signposting of the menu options. 

Documentation 

The Power-base documentation is 
among the best I've seen. There is a 
good 'road map' to guide you through 
the location of the various menu 
options. The Reference Summary is a 
pocket card which includes not only a 
list of every menu option, but also 
various other items. 

There are two manuals: the Tutorial 
Guide takes you through all the main 
Power-base features, using a set of 
example applications which come with 
the package, and also through setting 
up an application using several related 
sets of records. The Reference Manual 
includes an overview for people who 
already know a bit about data manage¬ 
ment, and a set of notes on 'advanced 
topics' (using particular aspects of 
Power-base which are more suited to 
experienced users), as well as a refer¬ 
ence guide to each command. These 
are set out in a helpful and consistent 
manner. Fig 2 shows a typical page 
from the Reference Guide. 

Conclusion 

The developers of Power-base have 
made a valiant attempt to provide 
complexfeaturesfor data management 
in a way that novice users can under¬ 
stand. On the whole they may have 
succeeded, although I fear that the 
sheer size (unavoidable for a package 


with such features) of both the package 
and the manual may put some off. 

There are, of course, a few criticisms. 
The reporting features are still not as 
powerful asone would like, in particular 
the lack of a letter-writing feature, while 
the almost total absence of control 
features would prevent one from re¬ 
commending Power-base as a system 
developer's tool. 

Nevertheless, if you are relatively 
new to computing and a flat-file pack¬ 
age is insufficiently powerful, you 
should find Power-base well worth a 
close look. Even for more experienced 
users, there is plenty of power there. 


In the February article on dBaselll for 
dBasell users, I made no mention of 
the small change to use of the amper¬ 
sand variable convention. The docu¬ 
mentation supplied with dBaselll is 
highly misleading on this point , since 
it says (on page three of the Errata 
slip): 'In order to make dBaselll as fast 
as possible , the ability to use 81- 
macros in DO WHILE loops was elimi¬ 
nated.'This has been read by some as 
forbidding the use of 8t-macro vari¬ 
ables in the code bracketed by DO 
WHILE . . . ENDDO statements , and by 
others as forbidding the use of St- 
macro variables in the conditions 
attached to DO WHILE loops. Neither 
interpretation is correct. 

8t-macro variables work normally 
when included in any statement with¬ 
in a loop. When used in a condition 
attached to a DO WHILE loop , they 
work correctly provided the name to 
which such a variable points is not 
changed during the course of the loop. 
(This small difference from dBasell 
occurs because the condition is ex¬ 
panded to remove the indirection 
before the loop is executed.) The 
following examples should make clear 
the extent to which 8i-macro variables 
are permitted in conditions. My thanks 
to Mr Denis Udall of K Shoes for 
raising the point. 

***This program works correctly, 
printing out "Hello" five times*** 
store "counter" to mtest3 
store 5 to counter 
do while &mtest3 > 0 
store &mtest3-1 to &mtest3 
? "Hello" 
enddo 
return 

***This program goes into an infinite 
loop*** 

***because the new source for the & 
variable is ignored*** 

***in the Do condition, but is acted 
upon within the loop*** 
store "counter" to mtest3 
store 5 to counter 
store 2 to counter2 
do while &mtest3 > 0 
store &mtest3-1 to &mtest3 
? "Hello" 

store "counter2" to mtest3 
enddo 

return BUD 


Benchmarks 

BM1 Time to add one new record Inst 

BM2 Time to select record by primary key Inst 

BM3 Time to select record by secondary key Inst 

BM4 Time to access 20 records from 1000 sequentially 

on three-character field (same field as in BM2 key) 2secs/rec 
BM5 Time to access record using wild code Inst 

BM6 Time to index 1000 records on three-character field 30m12secs 
BM7 Time to sort 1000 records on five-character field 4m45secs 
BM8 Time to calculate on one field per record and 

store result in record 5m17secs 

BM9 Time to total three fields over 1000 records 7m43secs 

BM10 Time to add one new field to each of 1000 records 30m37secs 
Time to import a file of 1000 records: 13m28secs 


Notes: NT=Not tested NP=Not possible f=including scrolling 
Benchmarks recorded on an IBM PC/XT(H) 


Summary 


Supplier 

Accent Computers Ltd 

Telephone 

(0444)451324 

Cost 

£395 

System 

Version 

IBM PC 

reviewed 

2.0, 

Type 

F,N 

Features 

Database management system allowing links among 
many files, up to 10 links active at once. Max six keys per 
file, kept up-to-date. Batch updating, reasonable 
reporting, excellent links to other file types: for example, 
spreadsheet (DIF and 1-2-3). 

Drawbacks 

Re-indexing tedious. Reporting not very powerful — no 
letter writer, limits on file linkage. No control structures. 

Ease of use 

Good: menu-driven, all options always shown. No extra 
online help, but usually self-evident. Manuals excellent. 
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TEACH YOURSELF C 


Collective C 

Les Hampson delves into arrays, pointers anc[ structures as he examines 

C's data collection^ in part four of our five-part Teach Yourse!fC_ series. 


C provides powerful methodsfor hand¬ 
ling collections of data. Arrays, as in 
most languages, can be used for items 
of the same type, but C goes further by 
providing structures to combine data of 
different types, and then arrays of 
structures or structures incorporating 
arrays, and so on. It also gives a very 
flexible way of manipulating data 
through the use of pointers. 

At first acquaintance these might 
seem a bit of a mystery, not becausethe 
concept is especially difficult, but be¬ 
cause they give complete freedom 
through direct access to memory. 

Arrays 

Callows arrays of any of the basic types 
and of items constructed from them, so 
multi-dimensioned arrays are simply 
arrays of arrays. Declarations: 
int myarray[25]; 

/* list of 25 int */ 
char str[256] ; 

/*a list of characters forming a 
string*/ 
inttable[10][5] 

/*2-D array of int */ 

The brackets enclose the number of 
array elements; 10 arrays each with five 
int elements. Only constants can be 
used so the size of an array is fixed. 


Elements of an array are referred to 
by indices giving the offset from the 
start, so the first element is table [0][0] 
and the last table [9][4]; this is the same 
as using OPTION BASE 0 in Basic. It may 
seem devious compared with using 
table [10][5] for the last element, but is 
natural if you think about how an array 
is stored. Although we think of a 2D 
array as columns and rows, it is held in 
memory as a continuous sequence Fig 
1. The ihdex used to locate an element is 
the number of items from the start. 

What happens if you refer to an 
element beyond the end of a declared 
array, for example table [10][5]? The 
compiler won't complain and the prog¬ 
ram will run because in C it's assumed 
you know what you want. The place in 
memory where the element would be 
stored is calculated and used, so an 
array is just a general method of 
accessing data using indices. It might 
be useful to declare a sequence of ints 
and refer to them individually as an 
array; forthistype of fancy footwork, or 
for arrays which effectively change size, 
you need to use pointers. 

Arrays of characters are especially 
important because C does not deal with 
strings as units. All string arrays are 
terminated with a zero (the null charac¬ 


ter) to mark the end and look like: 

|M|y| m e|s s a g e NULL 
If this character array is named str, 
then the individual characters can be 
accessed as str[0], str[1 ], and so on, and 
the end marker located at str[10]. The 
standard I ibrary contains the most used 
functions for string manipulation. 

You might want to set up an array 
with initial values and this can be done 
in the declaration with a list: 
int array! 10] = 

{1,2,3,4,5,6,7,8,9,10}; 

Because character strings are so 
widely used, C allows a short-hand 
method of initialisation rather than 
putting in each character and the null: 
charstr[10]= {'abcdefghi'}; 

The string must be long enough to 
includethenull.ln practice you could let 
the compiler worry about the size of an 
array and count the values by leaving 
the square brackets empty in the two 
examples. There is another use for such 
'empty' array: in a declaration without 
initialisers to make it known that the 
name refers to an array. No extra 
storage is created and it does not 
indicate an array which can change in 
size. The basic use is for an argument 
passed to a function Fig 2. 

With multi-dimensioned arrays you 
can leave the size of the principal array 
for the compiler to workout (remember 
its only an array of arrays of. . .). Then 
initial values are just grouped together: 
int multi[][3] = 

{{1,2,3}, {4,5,6}, {7,8,9}}; 

Pointers 

When you can handle pointers, you can 
make C fly. There's nothing very 
complex involved, but they give you 
complete freedom and enough rope to 
tie yourself in knots. 

A pointer is a variable which holds the 
address in memory of a data item. You 
could look at the address, but almost 
always will be interested in what is 
being pointed at. Suppose the contents 
of a variable was stored at address 
0x1200 in memory, then a pointer to 
the variable would have the value 
0x1200. That's almost all there is to it. 
There'snothing magical about pointers 
— all languages use them but most 
don't make them directly available. 

Of course, a pointer is a variable and 
has an address, so you can have 


Bytes 

ints 

element 


0 

1 

0 

C03C0] 

<— address of start of table 

X 

2 

3 

1 

C03C13 


4 

5 

2 

C03C23 


6 

7 

3 

C03C33 


8 

4 

C03C43 


9 




10 

5 

[13C03 

<— start of second sub-array 

11 



12 

6 

[ 13C13 



etc 



98 

49 

C93C43 


Fig 1 An array (declared as int table 1101151) in memory 


int array[10]; 
doit(array); 

doit(x) 
int x[j? 

[ 

return x[ 33 *x[ 4 ]? 

} 

Fig 2 Array as function parameter 
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pointers to pointers as well as arrays of 
pointers or whatever else is needed. It is 
essential to grasp that a pointer does 
not provide any storage space for data 
apart from space for the address 
contained: it is an additional means of 
accessing data for which space has 
already been provided. Most C prog¬ 
rams use pointers because it often 
proves convenient to access data in¬ 
directly in this way. 

A pointer is declared by stating the 
type of data items it points to. The 

* operator is used to denote pointing, 
so you might say: 

char *s; 

/* s is a pointer to a char */ 
int *p; 

/* p is a pointer to an int */ 

Before a pointer can be useful it must 
be 'pointed' at a specific item of data. 
This is done with an assignment 
statement such as: 
s=&str[2]; 

/* s points to the third element of str*/ 
p=&varl; 
p=0x1200; 

/* points at place in memory */ 

The & operator means 'use the 
address of'. It is allowable to set 
pointers to numerical values but this is 
only useful to access specific areas of 
memory, perhaps for memory mapped 
input/output. Normally pointers are 
used to point at variables (Fig 3). 

The type of data pointed to is declared 
because it tells the compiler what type 
of object to retrieve and allows the 
automatic calculation of addresses 
required in manipulations. Using the 
example above, p++ will move on to 
point at the next int; similarly p+=2 will 
move the pointer by two ints. This holds 
even for pointers to complex data 
constructions and is an efficient way to 
step through an array. 

So we can point at data and move 
between items, but this isn't much use 
without being able to access the data 
being pointed at. This is done using the 

* operator ('use the contents of'), both 
for reading data and changing it. For 
example: 

int varl,var2; /*declare integers*/ 
int *ptr; /*declare pointer*/ 


ptr=&varl; /*point at varl*/ 

*ptr=3; /*set varl to 3*/ 

var2 = *ptr; /*set var2 to varl*/ 

At first sight it might look as if using 
and & for pointers as well as other 
operations would cause confusion. In 
practice it never does because the 
context makes the meaning obvious. 

Pointers are useful because they 
allowdatato be manipulated in anyway 
required. They are the only means by 
which local data in one function can be 
modified by a called function and get 
round the limitation of one returned 
value. Only values are passed as 
arguments, but if these are pointers 
then the function knows where to 
access local data. Flence the function in 
Fig 4 can be used to search a local or 
global string for a character. The 


main() 

{ 

int *ptr; 
convert(ptr); 

} 

convert(p) 
int *pf 

♦p^exFF? 

Fig 5 A problem with pointers 


address contents 

l2 34 255 Variable varl with value 255 

1234 Pointer to variable varl 

Fig 3 A pointer in memory 


index(s,c) 

char *8? /* pointer to the string to be searched */ 

charge; /* the character to search for */ 

while (*8 1=30) /* stop at end of string */ 

if(*8=-c) return s; /* pointer to the character */ 
s++? 

/* cannot find */ 
string for a character 
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err(errnum) 
int errnum; 

{ 

static char *errrae8s[]- 
{ 

"Insufficient memory", 
"Unknown command", 

"File operation error", 
"Printer not on-line" 

} ? 

puts(errmessCerrnum]); 


Fig 6 Error messages 


struct timeform { 

char dayname[9]; 
int hours; 
int mins; 
int secs; 

}; 

struct timeform x={"monday",12,42,30}; 
struct timeform y*["tuesday",12,34,30}; 

main() 

{ 

if (cmptime(6cX,&y) as -0 ) puts ("same time"); 
else puts("different time"); 


cmptime(a,b) 

struct timeform *a,*b; /*a and b are pointers to structure*/ 

if ( a->hours**b->hours 
&& a->mins* BS b->mins 
&& a->secs aS 3 B b-> secs) 
return 0 ; 

else return 1 ; 

} 

Fig 7 Structures and functions 


address of the string is needed, so you 
might call the function with 
index(&str[0],'k'). However, it is possi¬ 
ble to simply pass the array name using 
index(str,'k') because in C this is always 
automatically converted into a pointer. 

Whenever an array name is used in an 
expression, C converts this into the 
address of the start of the array which 
has the same value as a pointer to the 
array. This means that arrays can be 
accessed either by pointer operations 
or by indexing. For example, the 
following do exactly the same thing : 
c=str[2]; 
c=*(str+2); 

Similarly it is perfectly reasonable to 
use an index with a pointer as in: 
int *p; 

p[21] = 12; 

/*make sure s points somewhere 

before this*/ 

This is the basis for arrays which 
effectively change in size. With a 
function to allocate a section of mem¬ 
ory of a requested size and report the 
address (that is, return a pointer to the 
allocated memory) then you could use 
it as an array. The standard library 
usually provides such a function, and 
another to release the memory when 
it's finished with. 

Functions which return pointers 
should be declared in the usual way 
before use: 
char *malloc(); 


/* returns pointer to char */ 

This is sometimes ignored, as in 
many machines a pointer is the same 
size as an int which is the default for a 
function. But this isn't good practice 
and won't work, for example on an 8086 
using the large memory model. 

These pointer operations have been 
fairly straightforward. Everyone learn¬ 
ing C makes mistakes in using pointers, 
and the results can be confusing and 
provide interesting debugging experi¬ 
ences. Sometimes a program runs as 
expected, other times data gets mixed 
up or the program aborts. What hap¬ 
pens is that faulty pointer operations 
overwrite parts of memory; sometimes 
this doesn't matter because the area is 
not being used, othertimes crucial data 
or even the return addressfor a function 
is changed. If you get the impression 
that a program has a mind of its own or 
only works if the moon is full, then look 
to your pointers. 

Fig 5 shows a condensed version of a 
typical problem. Thefunction convert is 
fine; whatiswrong isthedata passedto 
it. The declaration of ptr creates a 
pointer but it does not point at any real 
data, so whatever happens to be at the 
address will be changed to Oxff. 

Novice C programmers often try to 
manage without pointers and avoid any 
associated difficulties. Experienced 
programmers make extensive use of 
them which suggests they are worth 


getting to grips with. 

Pointers are widely used for handling 
character strings. Fig 6 is the type of 
function which might be used to display 
error messages in a program. It uses 
errmess, which isan array of pointersto 
characters; these pointers are made to 
point to the message required. The 
array must be declared static (or made 
global), as only then does C allow this 
form of initialisation to be used. The 
function is called to give the message 
wanted: for example, err(2); for a file 
access error. 

There is very useful method available 
in C for parameters to be passed to a 
program, in fact to the function main; 
these are given when the program is 
invoked. So if you type: 
myprog bill jim 123 

to call a program then 'bill', 'jim' and 
'123'will be available as strings to main. 
The arguments are conventionally de¬ 
clared as: 
main (argc,argv) 
int argc; 

char *argv[]; /*array of pointers*/ 

{ 

then argc is the number of arguments 
plus one and the argument strings are 
available as argv[1 ], argv[2], and so on. 
You get one more argument than 
expected because Unix gives the prog¬ 
ram name as argv[0]; most operating 
systems can't do this but the conven¬ 
tion is usually adhered to. 

If you doubt that pointers can make 
life simple then think what's involved in 
writing a full-screen editor. The way 
text is handled in memory affects the 
complexity of the program and its 
speed of use. It isn't a good idea to use 
strings even with one per line, as this 
would cause problems when inserting 
ordeletingcharactersor moving blocks 
about. It is simplest to allocate a large 
section of memory and use pointers to 
record the start, end, current cursor 
position and perhaps the character at 
the start of the display. This memory 
contains the characters and end of line 
markers. With a function to move 
blocks of characters about you are well 
on the way to editing. 

Thestandard string displayfunctions 
can't be used but it's not difficult to 
devise something to do the job. A 
method sometimes used to simplify 
moves is to keep the text before the 
cursor at one end of the allocated 
memory, that after the cursor at the 
other, and the free area inbetween. 
Deletion, for example, is then simply a 
matter of moving an 'after cursor' 
marker which is, of course, a pointer. 

Structures 

It is very useful to be able to form 
combinations of different types of data 
(int, long, array, and so on) to suit the 
application. For example, pieces of 
information associated with each per- 
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struct neword { 


char *pword; 

/*pointer to word*/ 

struct neword *place; 

/*pointer to struct*/ 

/• 

Fig 8 Storing words as a list grows 



address 

contents 


1200 

"first" a word 


1234 

1200 pointer 

0 pointer 

to word 

to previous structure 

1256 

"second" 


1278 

1256 

1234 


1298 

"third" 


1320 

1298 

1278 


Fig 9 Linked list in memory 



son — perhaps name, telephone num¬ 
ber, age—which are best considered as 
a unit. 

The first thing to do is define the 
tern plate for the structure. This declares 
the name of the template, and the 
names and types of the elements it 
contains. For example, 
struct timeform { 

char dayname[9]; 
int hours; 
int mins; 
int secs; 

}; 

This does not create anywhere to put 
data, but the template name can be 
used to declare structures to use. 
struct timeform x,y; 
will declare two structures, x and y, 
based on the template. The actual 
members are referred to as x hours, y 
secs, x dayname, and so on, using the 
'dot' operator. These can be used as 
normal variables in assignments, ex¬ 
pressions and function calls. Functions 
can manipulate the data, for example 
to calculate the difference between two 
times. By now you might guess what 
happens: the template records how 
much storage is required, the names to 
be used and the offsets needed to 
access them. The declaration reserves 
the memory, and when you refer to a 
member the compiler calculates the 
address. 

To make a whole structure available 


to a called function, you send the 
address as an argument using the & 
operator. Fig 7 shows the way struc¬ 
tures can be initialised. The operator—> 
looks like something new; in fact, it 
means 'use the pointer to access a 
structure member/ a—>secs is exactly 
the same as (*a).secs where the brack¬ 
ets are only required to get precedence 
right. 

Structures come into their own when 
devising data models to suit needs 
exactly. You might want to store words 
using sections of memory allocated as a 


list grows (Fig 8). 

To record a new word, you get some 
space for the word and for the structure. 
You record where the word is stored in 
pword and where the previous struc¬ 
ture is located in place. The start of the 
list could be marked by giving place a 
zero value, and then it's simple to scan 
through until the start. Fig 9 shows how 
this might look in memory. 

It might be better to modify the 
structure to record both next and 
previous addresses, and so be abl e to 
move either way through. MThJ 


To help you get the best from the Teach Yourself C series, PCW has arranged special discounts on several C 
packages. Identify your machine or operating system from the list below and send the offer tab on the corner of 
this page with your order to the appropriate address. Enclose a cheque for the full amount, and make sure you 
state clearly which package you require. This list is not comprehensive. Other suppliers such as Conguin Software 
and Grey Matter are worth contacting for their prices. Conquin is at 14 Goodwood Close, Morden, Surrey and Grey 
Matter at 4 Rfigg Meadow, Ashburton, Devon. 


Company/Address 

Machine/Operating 

Package 

Price (includes VAT 


System 


and UK p&p) 

Hisoft 

180 High Street North 
Dunstable, Beds 

Spectrum 

Hisoft C 

£22.50 

(normal price £25) 

System Science 

6-7 West Smithfield 
London EC1 

CP/M-80 

CP/M-80, MS-DOS 

Apple DOS 3.0 or Prodos 

Software Toolworks C80, Mathpak 
and C Programming Language by 
Kernighan and Ritchie 

DeSmet C and C Programming 
Language 

Aztec C86 Compiler and C 
Programming Language 

Aztec C ][ Compiler and C 
Programming Language 

£90 

(normal price £119.15) 

£155 

(normal price £185.40) 

£190 

(normal price £255.40) 

£165 

(normal price £220.90) 

MLH Technology 

14 Burgamot Lane 
Comberbach, Cheshire 

CP/M-86, versions 1 and 2 
of MS-DOS and PC-DOS 

CP/M-80 version 2.2 and 
upwards, Apple HE with 
CP/M card 

DeSmet C without debugger 

DeSmet C with debugger 

BDSC 

£142 

(normal price £170.78) 
£199.50 

(normal price £234.03) 
£136.25 

(normal price £159.27) 


PC-DOS 

'Introducing C' Tutor 

£142 

MMG Consultants 

19 St Andrews Road 
Great Malvern, Worcs 

CP/M 

Small C-80 

£75 

(normal pric$^^ ~ * 

£110.98 





























! Pick one up 


'FOR JUST £299 


mnmMSM 


/ Standard Resolution version also 
/ available in new cabinet. Both Standard 
/ and Medium resolution models 
produced in metal cabinets if required. 


NEW PLASTIC CABINET 


THERE'S NEVER BEEN A 


BETTER TIME TO BUY. 


Quality never looked 

SO GOOD 


Now everyone with a BBC or IBM PC will want to 
get their paws on CUB's sleek new D series 
plastic cabinet - a triumph of ergonomics and up to 
the minute design. Within it is die CUB 653 
MEDIUM RESOLUTION colour monitor- the 
perfect mate for computer users who wish to j 
combine the advantages ofbnlliant, low 
cost colour graphics with 80 column 
processing software. 

CUB 653s remarkable depth of colour i J 
is enhanced by minimal screen glare, 
thanks to a super high contrast 
CRT. Even in well lit 
environments the 653 (H) X 
585 (V) resolution and 0.43mm j 
dot pitch produces 80 column j 
text which is pin-sharp and 
easy to read. Owners of 
SHARP, RML 480Z, APPLE 
Series, WANG and other 
leading computers 
needn't feel left out, 
because CUB653's 
compatibility extends to 
these models and 
many more. 



US WORKSHOP 



Our monthly^ pot-pourri oj hardware an<j software tjps fog the 

popular^ micros^ /f you have a favourite tjp to pass on, send 

it to TJ's Workshop, PCW, 62 Oxford^ Street, London^ Wl. Please 

keep you£ contributions concise. We will pay £5-£30 for any 

tjps we publjshL PCW can accepj no responsibility fog damage 

caused^ by usmc[ tjiese tjps, anc[ readers should^ be 
advised^ that any hardware modifications may render^ the 

makeds guarantee invalid. 


SPECTRUM 
CALLS AND 
POKES 


Here are a selection of POKEs 
and ROM callsforthe 
Spectrum that produce some 
interesting effects without 
upsetting the machine. 

Justin Moffitt 


POKE 23756,0.Makes first line line 0 

POKE 23756,1.Makes line 0 line 1 

POKE 23609,25.Makes keyboard bleep 

POKE 23609,0.Makes keyboard silent 

POKE 23658,8.Turns CAPS LOCK on 

POKE 23658,0.Turns CAPS LOCK off 

POKE 23755,100.Disables list command 

POKE 23755,0.Re-enables list command 

1 POKE 23659,0.Makes 24-line screen 

9999 POKE 23659,2.Makes 22-line screen again 

POKE 23736,181.Stops the STARTTAPE 

prompt 

POKE 23692,255.Stops the SCROLL ? 

prompt 

POKE 23613,0.Disables BREAK key, so 

when it is pressed the 
program hangs up 

POKE 23613,PEEK(23730)-5 ....Disables BREAK 

completely 

LET t=USR 3582 .Scrolls screen one line 

LET t=USR 4757 .Prints the Sinclair prompt, 

but does not clear the RAM 

LET t=USR 3213.Stops and asks, SCROLL ? 

LET t=65536-USR 7962 .Prints free memory in 

bytes 

LET t=USR 3583 .Scrolls bottom half of 

screen one line 

LET t=USR 3652 .Clears top half of screen 

LET t=USR 3330 .Scrolls whole page to top 

line, must be followed by 
CLS 


POKE 23617,236.Changes cursor to ? 

OUT 10,colour.Changes BORDER colour 

to f, and gives a CLICK, 
useful for routine when a 
game has been won 

POKE 23617,14.Changes cursor to _ 

LET t=USR 1331 .Gives special border effect 

in magenta and blue 

LET t=USR 1290 .Gives special border effect 

in blue and red 

LET t=USR 1269 .Gives special border effect 

with special sounds 

LET t=USR 1251 .Gives border effect in 

green and magenta 

LET t=USR 1551 .Gives a list of programs on 

tape 

LET t=USR 1248 .Gives border effect in 

white and black 

LET t=USR 1333 .Gives border effect in cyan 

and blue 

LET t=USR 1327 .Gives border effect in 

white and blue 

LET t=USR 1267 .Gives border effect in blue 

and yellow 


LET time=(65536*PEEK.Gives time in seconds 

23674-f 256*PEEK since the computer was 

23673+PEEK 23672)/50 turned on, and only resets 

every four days 

Using the 'border effects' 

The border effects give the effect of the save bars in 
different colours. They only stop after SPACE has been 
pressed, but some contain a delay loop as well. 

For example: 

10 PAPER 1:INK 7:LET t=USR 1333:CLS 
15 REM rest of program 


COMMODORE 
SLOW DOWN 

This program will alter the 
running speed of all Basic 
programs and a few simple 
machine code programs. The 
amount the program is 
slowed can be varied, and the 
screen can be frozen 
altogether. It can also slow 
and stop anything the 
computer does, including the 
listing. 

The program works by 
setting up an interrupt routine 
on the TEST STOP vector and 


the break interrupt vector; the 
latter being the routine to 
slow the computer down, the 
former keeps resetting the 
vector values to prevent the 
routine from stopping. 

The routine can be stopped 
by disabling the interrupts or 
by using the vector 
management routine in the 
kernal ROM. 

I have tested it with a few 
commercial programs and 
had some success, but you 
will have to experiment with 
others. The control keys are 
explained at the end of the 
listing. 

David Derrick 


10 DATA 169,29,141,40,3,169,192,141,41 
20 DATA 3,120,169,23,141,22,3,169,192 
30 DATA 141,23,3,88,96,32,157,192,76 
40 DATA 102,254,72,152}72,138,72,169,1 
50 DATA 201,1,240,14,160,20,162,255,202 
60 DATA 224,0,208,251,136,192,0,208,244 
70 DATA 165,197,201,6,208,5,169,1,141 
80 DATA 37,192,165,197,201,3,208,5,169 
90 DATA 0,141,37,192,165,197,201,5,208 
100 DATA 12,165,197,201,64,208,250,165,197 
110 DATA 201,4,208,250,165,197,201,43,208 
120 DATA 20,238,43,192,173,43,192,201,0,208 
130 DATA 10,173,41,192,201,255,240,3 
140 DATA 238,41,192,163,197,201,40,208,20 
150 DATA 206,43,192,173,43,192,201,255,208 
160 DATA 10,173,41,192,201,0,240,3,206 
170 DATA 41,192,104,170,104,168,104,32,157 
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VDU BOARD 

DIGISOLVE offer you the cheapest way to make a scrolling VDU with our intelligent 80 x 24 VDU 
card. With over 50 control functions, the card works up to 19.2K baud. 

80 x 24 DISPLAY optional 40 x 24 or 40 x 12. 

TRUE DESCENDERS on properly formed characters in an 8 x 12 matrix. 

BLOCK GRAPHICS 
FULLY SCROLLING display 

UP TO 19.2K BAUD via RS232 communications port. 

KEYBOARD AND RS232 DATA INPUT 
£180.00 (1 off) + P&P -I- VAT 


GRAPHICS 

DIGISOLVE offer you a way to increase your graphics speed and resolution. Using a high speed graphics 
processor, our cards draw lines and characters FAST. The graphics processor works in parallel to the host 
machine and gives you the power of using a co-processor specifically designed for graphics. With drawing 
rates of up to 1,500,000 pixels per second, lines appear instantly to speed up your plotting. 

With the resolution, we offer new possibilities for software and systems, both in monochrome and colour 
on a large range of computers. 


COLOUR GRAPHICS CONTROLLER 

DIGISOLVE offer you high resolution colour graphics too. Designed to plug into any computer with 
a bus host adaptor. The VGP64 gives you 512 x 512 pixels in 64 colours. With its own vector 
processor and 384K bytes of memory, your computer can become a sophisticated grahics system. 
64 COLOURS or 8 if you insist, not many do! 4096 COLOURS now you can really paint a picture 
384K BYTES of RAM or 768K Bytes with 4096 displayed simultaneously. 2 PICTURE BUFFERS 
give you help with animation. GREY SCALE OUTPUT. EXT VIDEO SYNC LOCK available for 
making video tapes. APPLE, SAGE, PET, IBM, SI00, VME BUS, RS232, centronics all have 
interfaces available to make use of our fast hardware. New ones are coming along all the time so 
give us a ring if your requirement is not listed. 

8 COLOURS £899, 64 COLOURS £999 
4096 COLOURS £2000 + P&P + VAT 

The above prices are box units including power supply but excluding computer interface 
SOFTWARE PACKAGES: Painting and Slide generation, Business graphics, Architectural 3D 
design. 


COLOUR GRAPHICS TERMINAL 

The new FRONTIER monochrome and colour high resolution graphics terminals are fully 
compatible with Tek 4014 terminals at an amazing price. The high line rate flicker free monitor and 
advanced electronics provide an exceptional graphic display terminal. 

512 x 720 DISPLAY, IK x IK STORED PICTURE PAN, ZOOM & SCROLL to move the display 
about. LOCAL EDITING with macros and software definable character fonts. 

PALLETTE OF 4096 COLOURS 

FLICKER FREE DISPLAY due to high line rate monitor and advanced electronics working 
non-interlaced. 

19" SCREEN OPTION AVAILABLE 

PRICES FROM £1495.00 + P&P -I- VAT 


CUSTOM DESIGNS 

DIGISOLVE have staff dedicated to design consultancy and are helping many industrial users with custom design packages. 
Our experience in designing display equipment, character or graphic based, and microprocessor controllers may help you with 
your special projects. Please do not hesitate to contact us if you require further details. 

DIGISOLVE LIMITED 
AIRE & CALDER WORKS 
CINDER LANE 
CASTLEFORD 
W. YORKS WF10 1LU 
(0977) 513141 (6 lines in), 513382, 510511 
TELEX 557661 AGRAM 

APPLESOFT IS COPYRIGHT APPLE COMPUTER • TEK 4010 IS COPYRIGHT TEKTRONIX • SCRIBE IS COPYRIGHT ECOTECH LTD 


APPLE II 

DIGISOLVE s Apple II High Resolution Vector Graphics Processor card quadruples the screen 
resolution and saves using up your Apple’s memory. The enhanced Applesoft support disc 
supplied with our card provides powerful graphic functions and simplifies the conversion of existing 
software. 

512 x 512 pixels resolution. FAST 1,500,000 pixels per second. MEMORY an extra 64K on the 
card. TEXT to 85 characters by 57 lines. CURSOR drawing features SOFTWARE 18 new 
functions are added to Applesoft and extra utilities too, all with source listing. OUTPUT to a dot 
matrix printer or save images on a disc. PASCAL and TASC Compiles supported too 

£399.00 + P&P 4- VAT 

SOFTWARE PACKAGES: Art and Design, Business graphics, Painting, Slide generation 
packages. Architectural design and modelling, Kitchen design and 
Visicalc preboots. 
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ITS WORKSHOP 


180 DATA 192,76,237,246,72,152,72,138,72 
190 DATA 32,0,192,104,170,104,168,104,96 
200 FOR X=0 TO 170:READ A:POKE 49152+X,A:NEXT 
210 SYS 49309 

CONTROLS 

FI — Unfreeze picture 
F3 - Freeze picture 
F5 - Exit slow down mode 
F7 — Enter slow down mode 

+ - Speed up computer (in slow down mode) 

— - Slow down computer 


COMMODORE 

AUT0DATA-C64 

This is a machine code utility 
for Commodore 64 users 
which allows you to turn 
sections of memory into data 
statements. It will also save 
data to be used in the 
definition of sprites, or for 
musical values or, in fact, any 
section of memory that you 
wish to save and 
subsequently load back. 
Operation of the routine The 
routine itself is simple to 
operate. By default it is 
located in the 'rear' portion of 
the spare section of memory 
from $COOO-$COFFF — it 
actually occupies the 
locations $CF08-$CFA7 
(53000-53159 decimal). 

To activate the routine, type 
in direct mode (after running 
the program): 

SYS(Location) Start, End, 

First, Increment 
where location refers to the 
first byte of the point in 
memory where the routine is 
located, start refers to the 
start of the section of memory 
to be saved, end refers to the 
last byte of this portion of 
memory, first is the number 
of the first line of your data 
statements, and increment is 
the increment between the 
lines. This last parameter 
must lie between a value of 
0-255. For example: to make a 
series of data statements of 
AUTODATA-C64, starting at 
line 1000 in increments 
of 10, we would type: 
SYS(53000)53000,53159, 
1000,10 

Relocating the routine In the 

event that you are already 
using this section of memory, 
then another line of data is 
given (line 127) to substitute 


for one of the original lines 
(line 119). The easiest way to 
make the change is to insert a 
REM into line 119 and remove 
the REM from line 127, not 
forgetting to change the value 
of S in line 6 to point to the 
start of the cassette buffer. 

There are two sections of 
code that need to be changed 
if you are going to relocate 
elsewhere. One of them is the 
high byte and the low byte of 
the start of a string which is 
printed out by a machine code 
subroutine — this is always 
taken care of by line 12. 
However, you will have to 
alter the other section of code 
manually. 

The re-entry point is 39 
bytes further on from the start 
location of the code — hence, 
by default, it is at location 
53039. If you study line 119 
carefully, you will see that the 
first five values on this line are 
the ASCII codes for the 
numbers 5,3,0,3,9. Similarly, 
in the case of line 127, the 
re-entry point will be 
(828+39) = 867 and hence the 
first three values on this line 
are the ASCII codes for 8,6,7 
followed by a space,19 and a 
terminating 0. The value of 63 
at the end of line 127 is 
completely artificial but is 
designed to ensure that the 
same checksum in line 9 will 
suffice for both versions of 
the code. If you decide to 
locate the routine in another 
(protected) area of memory, 
then you will obviously have 
to compute and place the 
ASCII values for start-of-code 
+ 39 bytes into line 119. 
Direct-mode If you have 
misplaced your AUTODATA- 
C64 tape/disk and you want to 
turn a small piece (less than 
about 180 bytes or so) into 
machine code, then here is a 
quick way to do it. It requires 


the entry of two lines in direct 
mode from the keyboard 
S=(START) :E(END):L= 

(FIRST LINE):I = 
(INCREMENT) :B$= 
CHR$(20) 

FORJ = STOESTEP8:?L"DA" 
;:FORK=0T07:?MID$(STR$ 
(PEEK (J + K)),2)",";: 
NEXT:?B$:L=L+I: NEXT 
In the second line DA 
represents D followed by 
shifted A to get the DATA 
token, and you will have to 
tokenise just a couple of the 
other words to get it all in: F + 
shifted 0 for FOR and 
N-i-shifted E for NEXT should 
do the trick. When you have a 
screenful of data statements, 
home the cursor (being 


careful not to clear the screen) 
and progressively press 
RETURN to incorporate the 
data into the program. I found 
that, with a little bit of 
practice, I can have a 
screenful of data statements 
within 45 seconds. 

If your code is longer than 
about 180 bytes it may scroll 
off the top of the screen, in 
which case you need to break 
it into two (or more) 
manageable portions. It is 
obviously better to keep line 
numbers small (less than 
1000) to prevent overflow 
onto a second line which 
wastes space. Good luck with 
either version! 

Mike Hart 
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13 
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106 

107 
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REM 

REM 

REM 

REM 


AUT0DATA-C64 


MIKE HART 


S =53000:REM START OF CODE 


FOR J=S TO S♦159 : READ X*T=T+XSPOKE J 
IF T<>20822 THEM PRINT “DATA ERROR!" 


,X : NEXT 
! EMD 


L=S♦147:REM 'SYS STRING* START 

POKE S♦117,L/256 s POKE S♦119,L-PEEK<S♦117>*256 


REM SYNTAX IS «- 

REM SYS <LOC'N)START,ENO,FIRST, 


I NCREMENT 


DATA 32,158,173,32,247,183,133,252 
DATA 132,251,32,253,174,32,158,173 
DATA 32,247,183,133,254,132,253,32 
DATA 253,174,32,235,183,134,2,165 
DATA 20,133,38,165,21,133,39,165 
DATA 254,197,252,208,8,56,165,253 
DATA 229,251,176,1,96,144,253,169 
DATA 147,32,210,255,32,215,170,32 
DATA 215,170,166,38,165,39,32,205 
DATA 189,134,87,169,68,32,210,255 

110 DATA 169,193,32,210,255,32,63,171 

111 DATA 160,0,177,251,170,152,32,205 
DATA 189,230,251,208,2,230,252,169 
DATA 44,32,210,255,230,87,165,87 
DATA 201,8,208,228,160,207,169,155 
DATA 32,30,171,24,165,2,101,38 
DATA 133,38,144,2,230,39,169,13 
DATA 141,119,2,141,120,2,169,2 
DATA 133,198,96,20,13,83,89,83 
DATA 53,51,48,51,57,19,0,0 


1 12 
1 13 
1 14 
1 15 
1 16 
1 17 
1 18 
1 19 
121 
122 

123 

124 

125 

126 

127 

128 : 
READY. 


REM FOR CASSETTE BUFFER THEN: 


REM MAKE S=828 IN LINE 6 


REM MAKE LINE 119:- 

REM DATA 56,54,55,32,19,0,0,63 


VARIABLE SPEED 
LISTING 

The list command in the QL's 
SuperBasic requires a certain 
amount of dexterity, with the 
CTRL and f5 keys used to 
pause and restart the listing 
as it scrolls past at high 
speed. 

VlisLproc is designed to be 
incorporated into a utility 
program and has the 


following facilities. 

While in operation the 
commands available are 
displayed at the bottom 
of the screen. 

The speed of the listing can 
be changed by pressing fl to 
f5. fl is full speed, and f5 
scrolls the listing at a speed 
which allows the listing to be 
read easily. 

-I- key jumps forward. 

- key jumps backward. 

1 to 9 sets the number of lines 
to be jumped by the + and - 
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TJ'S WORKSHOP 


keys. 1 jumps 10 lines and 9 
jumps 90 lines. 

ENTER allows a new start line 
number to be set. 

ESC returns to QDOS. 

To work effectively the 
program needs to be 
numbered with an interval of 
10 between each line. This is 
the reason forthe RENUM 
statement in line 170.1 found 
the CLEAR statement to be 
essential on my JM version 
QL, otherwise the program 
stopped with a 'not 
implemented' error message. 


The program renumbers to 
29999, as I used above 30000 
for programming utilities. 

Enter the program as listed 
and, before saving, renumber 
to any number above 30000 
so it will not clash with any 
other utilities you may be 
using: for example, RENUM 
;31000,2. Then save as 
vlist_proc. 

Merge the procedure with 
any program you are 
developing and type 
vlist (ENTER) to use. 

Peter Edwards 


lOO REMark vlist__proc 
110 REMark Peter Edwards / 1985 
120 : 

130 DEFine PROCedure vlist 

140 LOCal 1in,1in$,speed.j,skip.key 

150 CLS:PR I NT "Program renumbered in 10*s" 

160 CLEAR'.RENUM TO 29999; 

170 OPEN#0,COn_448x40a32x216 
180 CSIZE#0,2,0 
190 REPeat outer 

200 CLS#0:INPUT#0,"Start at line no."\" 

(ENTER for Start)"!1in$ 

210 IF 1in$="" THEN lin$="100" 

220 1in 1in$ 10:speed=2:skip =100 

230 CLS#0 

240 PRINT#0,"Fl/F5:Set Speed SPACEiToggle Hold" 
250 PR INT#o," 1/9:Set Skip Value (*100)" 

260 PRINT#0,"+:Skip Forwards :Skip Backwards" 

270 PR INT#0," ENTER.New Start ESCiQuit" 

280 REPeat inner 

290 1i n = 1in+10 

300 key=CODE(INKEY$) 

310 SELect ON key 

320 =10:CLS:EX IT inner 

330 -27:CLS#0:STOP 

340 =32:PAUSE-1 

350 =43,61:CLS:lin=lin+ skip 

360 =45:CLS:1in=lin-skip 

370 =49 TO 57:skip=100*(key-48) 

380 =232,236.240,244,248:speed=(key-232)/4 

390 END SELect 

400 FOR j = 0 TO speed*100:NEXT j 

410 IF 1 in 100:1in=100 

420 IF 1in>29990:1in=29990 

430 LIST lin 

440 END REPeat inner 

450 END REPeat outer 

460 END DEFine vlist 


BBC TIMER 

The program sets the fO 
function key to draw a 
clockface displaying the 
correct time. The program is 
run once and can then be 
deleted, leaving the user with 
the option of seeing the time 
just by pressing the fO key. 

If the program is run and no 
specific time is entered, then 
the clock acts as a timing 
device which allows the user 
to see how long the computer 
has been switched on. If you 


merely wish the fO key to 
perform this task, there is no 
need to run the program at all. 
You merely save the soft-key 
buffer which contains the f- 
key by typing 
*SAVE"FKEY"B00 BFF 
The fO key (along with any 
other key definitions) can now 
be reloaded at any time by 
*L0AD"FKEY" 

The only major drawback 
with the program is the fact 
that it leaves very little room 
for other f-key definitions. 

Dr David Unsworth 
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REM TIMEKEEPER 
REM Dr.D.R.Unwworth 

CLS 

INPUT"Hour - "JH% 

INPUT"Minut* - "IM% 

INPUT"Second - " ? S% 
TIME«100*S%+6000*M%+360000*H% 

*KEY0M0.1 
V.29,100019001 
F0RA=0T02*PI S.PI/6 
MOVE1OO-frCOSA,100#SINA 


120 

130 

140 


DR.90*C0SA,90#SINA 
N. 

h«(TI. DIV360000) M0D12 
H=h/6*PI 

m»(TI. DIV6000) M0D60 

M=m/30*PI 

MOV.0,0 

DR. 60K-SINH, 60-X-C0SH 
MOV.0,0 

DR.73*SINM,75*C0SM 
P.T AB(30,8)|h"I"|m!M 

PRINT*’"Clock set"*"Press KEYO to display clock" 
PRINT’’"You may delete the program." 


CARBON PAPER 
RIBBON 

Carbon printer ribbon is not 
so very different from good 
quality, lightweight carbon 
paper. By carefully placing a 
good smooth new sheet on 
top of my cut bond paper, I 
found I was producing copy 
virtually as good as the 


printer cartridge had 
produced and far better than 
the quality obtainable, other 
than with a really new 
fabric ribbon on a dot matrix 
printer. 

Obviously the principle is 
impractical for a tractor-fed 
platen, but there should be no 
reason why it could not be 
employed with a friction-drive 
dot matrix printer. 

George J Zitterstein 


ORIC LOADER 

The following brief routines 
will allow you to CLOAD a 
program and a machine code 
routine without the need (as is 
sometimes suggested) to 
PRINT DEEK (#9C), note the 
address and POKE it back 
later. 

If you have a Basic program 
and a section of machine 
code, follow these steps to 
save them to tape. When you 
CLOAD it back, it will all RUN 
automatically. It involves just 
a one-line loader program 
and 13 bytes of machine code. 

1) Type in the loader program 
10 DOKE#400, 

DEEK(#9C):CLOAD'program' 
and then CSAVE 'program', 
AUTO 

2) Add this to the start of your 
machine code routine: 
AE,00,04,86,9C,AE,01,04,86, 


9D,4C,65,C7 (all in HEX) 

3) CSAVE'program',Astart 
address, Eend address, AUTO 

4) Type in or CLOAD your 
Basic program and then save 
it to tape with 
CSAVE'program', AUTO 

To load the complete 
program from tape just 
CLOAD". The loader program 
will load in the machine code, 
which will RUN automatically 
to reset the original top of 
program as stored in #400 
and will then re-RUN the 
loader. This will then load in 
the Basic program which will 
overwrite the loader and set 
its own top-of-program 
location. 

To protect your program 
secrets from prying eyes, you 
could add POKE 555,64:DOKE 
27,62509 to the loader 
program. 

Martin Bolter 


BBC PROGRAM 
PROTECTION 

Here are some relatively 
simple methods of protecting 
your basic programs so that 
no-one can list or edit them: 
*FX 200,n disables the 
'ESCAPE' key; 

*FX 220,n resets the 'ESCAPE' 


key, 

'n' being the ASCII code of the 
key you want to have the 
effect of 'ESCAPE'. For 
example: *FX220.0 makes 
CTRL @ 'ESCAPE'. *FX 200,2 
clears the machine's memory 
when BREAK is pressed so no 
one can OLD and LIST your 
program. 

Pete Sweatman 


BBC SPEEDUP 

I have some small changes 
that can be made to 
Acornsoft's Snapper and 
Defender to produce some 
interesting effects. 

In the program before the 
main program, press ESCAPE 
and write in an extra line 
before the CALL statement. 


(In Snapper I think it is line 
355.) 

355 ?&10CD=&A2 — Super 
Speed Snapper 
?&12EA=&A9 — 
Invincibility Snapper 
?&E98=&A9 —Super 
Speed Defender 
7&1221 =&FF — Wierd 
Humanoids ! Defender. 


Pete Sweatman 
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SPOTLIGHT. 

THE DESKTOP MANAGER 
THAT MEANS BUSINESS. 


The Spotlight'" program offers a 
combination of online desktop 
accessories unmatched by any 
other organizer. Six accesso¬ 
ries, all with exclusive capabili¬ 
ties, make Spotlight the single 
most effective business tool that 
businesspeople can use to 
organize their workday. 

Better yet, Spotlight takes 
only 10 minutes to learn. Just a 
keystroke suspends your appli¬ 
cation program, giving you a 
window into Spotlight. Another 


Spotlight a window to your workday. 

Spotlight's full-color, easy-to-read windows organize all your business tasks in no time. 

Shows - 
a monthly 
calendar 
at your 
request. 


Audible 
alarm signals 
appointments, 
no matter 
what program 
you’re using 

Schedule standing 
weekly meetings 
for automatic 
posting to your 
daily schedule. 

Alerts you to 
overlapping 
meetings. 



schedule. 

Customize 
the format 
of your 
Appointment 
Book. 


Schedule meetings 
in 15, 30, or 60 
minute increments. 


Standing 
weekly meetings 
are shown 
differently 
from scheduled 
meetings. 


The current 
date and time 
always in sight. 

keystroke brings you back to where you were just as quickly. It’s that easy. 

Spotlight runs with every major program for the IBM® PC, XT™, or AT™. With this kind of pro¬ 
ductivity and control at your 
fingertips, Spotlight is truly a 
businessperson’s tool, not just 
another software gimmick. 

Stop by your nearest com¬ 
puter dealer and ask to see 
Spotlight, the desktop manager 
that means 
business. 


Check before you buy. 

Only Spotlight has accessory combinations 
that work this hard. 



APPOINTMENT BOOK Only Spotlight schedules 
up to 90 appointments a day, indicates overlapping 
meetings and lets you print out all or part of your schedule. 


DOS FILER Only Spotlight lets you perform DOS tasks 
without knowing DOS commands. And formats disks without 
interrupting your work. 


PHONE BOOK Only Spotlight’s autodialer finds a 
number from up to 18,000 listings, adds long distance 
access codes as needed and dials instantly. 


NOTEPAD Only Spotlight lets you call up a notepad and 
jot down information. Plus, edit and file up to eight pages to use 
in another program or print out. 


INDEX CARD FILE Only Spotlight creates a mini-database 
of up to 36 different lists with 500 cards of information each. 
Perfect for client lists. 


CALCULATOR Only Spotlight has a 12-digit business 
calculator that instantly pastes answers back into the 
program you’re using. 


System requirements: 
IBM® PC, XT™, or 
AT™ or COMPAQ® 
computers, one disk 
drive, 75K memory for 
RAM resident portion, 
DOS 2.0 or higher. 
Printer optional. Can be 
installed on hard disk. 
Runs with most IBM PC 
software packages. 



Spotlight 

By Software Arts ,M 


43 Buttermarket, Ipswich, Suffolk, England, IP1 1BJ Tel: Ipswich (0473) 221551/213187 Telex: 98501 Saint G 

































SCREENPLAY 





When yoi/ve inistaHed^ a MULE, fought tjie gods, escaped^ tjie Asylurn 

and[ shot the rapids , you've had a good tjme. Tqrry Hethermgton looks 

af tjiis montlYs best games for^ tjie Commodore 64, Spectrurn and^AtarL 


It’s a hard life 

Title: MULE 

Computer: Commodore 64 
+ 1/2 joysticks 
Supplier: Ariolasoft 
Format: Disk, cassette 
Price: £11.95, £9.95 

A MULE is an electronic mule that is 
ideally suited for planet settlement 
because it can farm, mine, and produce 
energy plants. Unfortunately, it's as 
stubborn and unreliable as its animal 
counterpart and will run away at the 
slightest provocation, but unfortunate¬ 
ly it's all you've got. 

You are one of four life formstryingto 


settle on a planet; each of you must 
develop land to produce goods that you 
then trade with each other. But you are 
also competing to become the First 
Founder of the colony. 

MULE can be played by up to four 
players with the computer filling any 
vacant positions. The computer oppo- 
nenttendsto play the Mechtron charac¬ 
ter, but you are free to choose between 
the other seven races. It's up to you to 
decide whether you want to be a 
Humanoid, Leggite or Flapper, or go 
totally alien in the form of a Bonzoid, 
Spheroid, Packer or Gollumer. Each 
race has its own characteristics, but life 
is hardest for the poor old Humanoid. 

The game, previously only available 


as a US import, is played in turns with 
the most successful player being de¬ 
clared the winner after the twelfth turn. 
If the colony doesn't survive, then 
nobody wins. 

In a typical turn, a player is granted a 
plot of land to develop. To do this you'll 
need a MULE, which you buy from the 
corral and fit with the required equip¬ 
ment. You then lead him out to the plot 
and install him. If you have any time left, 
you can replace a lost MULE or huntfor 
the Wampus in the hills, but you should 
always end your turn gambling in the 
pub. 

The time that you have to perform 
these activities is represented by a 
gradually-diminishing time bar, the 


of people who have been wandering 
around town saying things like: Take 
the bus and pay the conductor/ The 
cure for such a bad case of adventure 
madness is to escape from the Asylum. 

So starts an adventure with a very 
novel setting. It's also a good graphical 
adventure, as it's littered with high- 
resolution pictures of the rooms and 
characters that you'll meet in the 
Asylum. Some of these inmates will 


help you, others will hinder you, but 
most will drive you mad. For example, 
one inmate that you can meet is 
wearing a hat with the words 'Look up' 
on it. If you do, a piano that may or may 
not be there falls on you and the game is 
over. Madness, yes, but you are in an 
asylum. 

You might even meet the author of 
the game on your travels—then maybe 
you'll understand! 

Asylum is a hybrid graphics adven¬ 
ture and 3D maze; the result is a 
challenging game set in a maze which is 
almost impossible to map. It includes 
some useful features to help you, 
including a list of permissable com¬ 
mands (enoughtofill fourscreens) and 
a help, or clue, facility. 

It's worth noting that you are sup¬ 
plied with a tape and a disk, both 
containing the Atari and Commodore 
64 versions. A number of American 
software houses are adopting this 
approach as it reduces costs. 


Title: Asylum 

Computer: Atari, Commodore 64 
Supplier: Screenplay (via Softsel) 
Format: Disk, cassette 
Price: £25.90 

You have been committed to the 
Asylum, because you are part of a wave 


It’s a mad, mad world 
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length of which is affected by the 
amount of food you have (food is just 
one of the commodities that are traded 
at the end of each turn). In order to trade 
you'll have to produce goods, but this 
depends on the land and the type of 
goods. For example, food grows best in 
the river valley whereas energy produc¬ 
tion is greatest on flat land, and the 
mountains are best for mining 
smithore. 

Before the auction can begin, the 
computer adjusts your stock totals to 
account for usage, spoilage and pro¬ 
duction. Itthencalculatesrequiredfood 
and energy levels, and decides whether 
you are a buyer or a seller. Then thefun 
begins. 

Each player is represented on an 
auction screen with the buyers at the 
bottom and the sellers at the top; they 


move up and down the screen until they 
meet and a sale is agreed. Again there's 
a time limit, and there's often a bargain 
to be had or a high profit to be made 
from opponents who are desperate for 
money or goods. Trading in goods 
doesn't justyield profits—it can also be 
used as a weapon against your oppo¬ 
nents. Indeed, it may be better notto sell 
your excess food to the others (even 
though it will decay) as keeping them 
hungry will prevent their growth and 
improve your position in the game. 

Similarly, a shortage of energy res¬ 
tricts the production of all plots, and a 
shortage of smithore will ensure that 
MULEs are scarce since they are made 
from this metal. 

Obviously you could beonthewrong 
side of such heavy-handed tactics, in 
which case you should don your 


diplomatic hat and try some speedy 
negotiating. This is difficult with digital 
opponents but with fellow humans it's a 
must: in fact, MULE is at its best when 
played between four human players. 

At the end of the twelfth turn, the 
players' assets are totalled, but the 
winner will only be awarded First 
Founder status if the colony is big 
enough to survive. For example, one 
victory was grimly rewarded with the 
message that the colony would only 
just survive and that we would be living 
in tents far from the busy galactic trade 
routes. 

MULE is one of the flood of US games 
that started life as Atari programs and 
which are now being converted for 
other machines. (It's ironic that UK Atari 
owners will still have to pay about £30 
for an imported version.) 



A family affair 

Title: Gift from the Gods 
Computer: 48k Spectrum 
Supplier: Ocean 
Format: Cassette 
Price: £9.95 

Even the Greek myths hold no fear for 
games programmers. The gods Apollo 
and Zeus have given you, Orestes a 
magic sword to help you in your quest 
through the labyrinth under the palace 
of Mycenea. If you succeed, you will 



gain the throne that is rightfully yours. 

To survive and complete this quest, 
you must gather the six Euclidian 
shapes and arrange them correctly in 
the guardian's chamber. Your sister, 
Electra, knows the location of shapes 
but unfortunately she is held captive 
somewhere in the labyrinth. Life is 
further complicated by numerous 
demi-gods who inhabit the labyrinth 
and project images of these shapes to 
confuse you. They will also project 
images of monsters that will sap your 
strength butwhichcan be killed withthe 
sword the gods gave you. 



Roman allsorts 

Title: Legionnaire 
Computer: Commodore 64 
Supplier: Eclipse 
Format: Cassette 
Price: £7.95 

Like MULE, Legionnaire has also taken 
a long time to cross the Atlantic. 
Legionnaire is a representation of 



Caesar's battles as he attempts to 
conquer Gaul. It was written by Chris 
Crawford, the man behind Eastern 
Front, consequently there are many 
similarities between this and his earlier 
classic war game. 

The scrolling background is of a 
simpler design: it isn't a map, but more 
a representation oftheterrain on which 
the battles are fought. Neither are there 
any set battle orders — you simply 
choose the number of legions you wish 


Your main enemy is your mother, 
who killed your stepfather, the king, and 
is aiming to complete the hat-trick by 
dispatching you and your sister and so 
claim the throne for herself. 

All this is represented by animated 
characters, with Orestes being control¬ 
led byyou via a joystickorthekeyboard. 
The game uses an 'intelligent joystick' 
— a push of the joystick can be 
interpreted in various ways, depending 
on what the program thinks you are 
trying to do. In one instance it may make 
you fly forwards, in another cause you 
to thrust with your sword. 

As the booklet accompanying the 
game indicates, Orestes is human. Any 
action you perform will weaken you. An 
excellent^way of quickly reducing your 
stamina from 100 to 0 is to fall through 
the floor to a lower level; you'll slowly 
rise to your feet and painfully rub your 
head. You can fly over such gaps but 
this is very tiring. Your main chance of 
success is to quickly find the guardian's 
chamber, which has recuperative pow¬ 
ers — you can recover your stamina 
before returning to your quest. 


to command and which barbariansyou 
want to fight. The infantry units are 
displayed on screen as sword symbols, 
the cavalry as horse's heads. 

This simplistic approach hides the 
factthatthis is a complex and challeng¬ 
ing game to play. Much of its depth lies 
in the choice of legions and barbarians, 
asthey all havetheirownstrengthsand 
weaknesses. Notall ofyourLegionsare 
as good and as strong as Caesar's own 
Tenth Legion. Indeed, the Sabinus 
Legion is accurately described in the 
instruction book as 'a disaster which is 
so weak and slow that it must be kept 
out of harm's way.' 

Each unit has a unit strength and 
sword strength. The unit strength 
confirms the number of men in a unit, 
but the sword strength is an indication 
of how many of those men are currently 
fit to fight. This strength drops if they 
tire after a long march, particularly 
when it is uphill and after a battle. The 
Tenth Legion recovers quickly, but the 
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SCREENPLAY 

likes of the Sabinus will be out for the 
count. The tops of hills are an extremely 
good place to meet the barbarian 
hordes—they'll bewornoutbythetime 

they meet your swords. 

The barbarian infantry and cavalry 
are as much a collection of allsorts as 
are your own legions. They range from 

the feared Helvetii and Tencteri to the 
pitiful Auscii and Aedui, who are 
included as clay pigeons for the begin¬ 
ner to practice with. 



Advanced driving 

Title: Pitstop II 
Computer: Commodore 64 
+ 1/2 joysticks 
Supplier: CBS Software 
Format: Disk, cassette 
Price: £13.95, £10.95 

Pitstop II is the sequel to the car racing 
game Pitstop, which I reviewed in 
December. Both are written by Epyx 
and imported into the UK by CBS 



Software. Normally I avoid reviewing 
sequels since they tend to be just more 
of the same, but Pitstop II is an 
exception. It is best described as a finely 
tuned version of the original. 

Themostsignificantdifferenceisthat 
the game is played by two players who 
race together. This is represented 
onscreen by two displays, which show 
the position of each player's car in 
relation to the other's. 

If your opponent's car was just in 
front of you, then his car would appear 
on your display but you wouldn't 


appear on his, as the display shows only 
the player's car and the view in front of 
it. 

More aggressive players will see this 
as an opportunity to ram the other car 
and force it off the track, but you'll 
probably do more damage to your own 
tyres. These, as in the original game, 
change colour as they are worn down, 
but can be replaced in the pits. 

Seasoned Pitstop players who al¬ 
ways engineered it so that they raced 
second in order to know what they had 
to beat, will find this new version a lot 
harder, particularly in the pits. You'll 
always have to keep one eye on the 
opposition. 

Again there is a selection of tracks, 
laps and skill levels to keep the players 
challenged, but the scoring system has 
changed; now it's in the form of a 
championship decided by the points 
awarded during the races. This works 
better when you play the Grand Circuit, 
which is a competition spanning all six 
race tracks. 



Paddle your own 
canoe 

Title: Shoot the Rapids 
Computer: Commodore 64 


Supplier: New Generation 
Format: Cassette 
Price: £7.95 

Shoot the Rapids is a canoe slalom 
simulation in which you steer your 
canoe through gates to the finishing 
line within a qualifying time. The time is 
indicated by a breakfast TV-style clock 
at the bottom of the screen, and you'll 
incur time penalties if you miss a gate. 

You control your canoe by either 
gently rocking yourjoystickfrom sideto 
side, or via user-defined keyboard 
controls. Thankfully the manic joystick 
waggling necessary in decathlon 
games isn't required as this game is 
played at a slower pace. The important 
thing is to develop a steady rhythm and 
well-timed turns which will get you 


through the course unscathed. 

You only have one chance, or life, 
which can be lost either by running out 
of time or sinking your canoe on the 
sharp rocks which line the river. To add 
to your problems, the river flows at 
different speeds along its length as well 
as running faster in the middle. 

Completing thefirst course within the 
two minute time limit qualifies you for 
the second course, completing that the 
third, and so on. Things are made more 
difficult in later courses by the addition 
of more rocks, beavers and even a 
motor boat. 

This isn't one of the classic games of 
all time, but it will provide some light 
relief between monster-bashing ses¬ 
sions. 



O P T I O N S: | 

•Cl} search/stea 
-C2> As K strangei 
-C3> Buy food 
•C4.} Buy weapons 
■C5> Buy spells 
•C6} Attack 
•C7> Surrender 
BR: Quit 


ou attack blind (V) 

ou aim at his arm (©) 

legs (U) 
body (E) 
chest(R) 
head <T) 


No place for strangers 

Title: City of Death 
Computer: ZX Spectrum 


Supplier: Red Shift 
Format: Cassette 
Price: £9.95 

The City of Death is aptly named and 
you are a stranger in it. The city's guards 
have a policy for strangers—hunt them 
down and either kill or jail them, 

However, you're known as Sword- 
sbane and you're on a quest to find the 
wizard Bellatrix, but you'll have to use 
your sword to locate him. To survive in 
the city you'll have to rob houses for 
food and money with which you can 
buy spells. Don't be too rough on the 
citizens though, as they know where the 
wizard lives. 

The screen display is split into several 


areas: the top left quarter is a scrolling 
map of the city with the movement 
instructions printed on the right of it; 
below the map is a picture of you and 
the opponent that you're fighting at the 
time. 

The alternative to fighting is to 
surrender and be jailed for 30 days, but 
ifyoufightthenyou must choose where 
you will aim your blows: the head is 
harder to hit than the body, but a good 
hit on the head will do more damage. 

As you are hit your strength will 
decrease, and if it falls belowzero you'll 
die. Your strength and stamina levels, 
as well as the amount of money you've 
plundered, is displayed alongside the 
city map. fTFI 
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'Computer 
Store r 




YOUR FUTURE! 



112 BRENT STREET, HENDON, NW4 
Tel: 01-202 2272/3/4 
Telex: 265871 MONREF G 


OPEN MON-FRI 9.00 - 5.30 
SAT 9.30 - 5.00 

BUSINESS COMPUTERS - 

ALL PRICES OF BUSINESS 

MICROS ARE SUBJECT TO VAT @ 15% 



IBM AUTHORISED DEALER 
— IBM PC 


IBM PC PORTABLE.£ please call 

IBM PC.£ please call 

IBM XT.£ please call 

PC NETWORKING.£ please call 



ACT APRICOT AUTHORISED DEALER 

*NEW* FI Computer Colour 256K RAM From 795.00 

*NEW* Portable Computer Flat Screen 720K Cordless KB 

Cordless Mouse Speech Recognition 

From 1695 

Apricot PC Computer Twin S/S Disks 256K. 1595 

Apricot PC Computer Twin D/S Disks 256K. 1795 

Apricot Xi Computer 10Mb Hard Disk 2795 

‘NEW* Apricot Point 7 as Xi 10Mb and networks 6 additional Apricots 

3795 

‘NEW* Apricot Point 32 10Mb File Server Networking up to 32 users 

£2995 

‘NEW* Apricot point 32 as above but with 20Mb Hard Disk.. 4395 

Apricot 9" High Res Monitor.200 

Apricot 12" High Res Monitor. 300 

‘NEW* Apricot 10" Colour Monitor 395 

* NEW* Colour card for your Apricot PC or Xi 295 


apricot 



sinus i 


ACT SIRIUS AUTHORISED DEALER 

Sirius 1.2 128K.2195 

Sirius 2.4 256K. 2895 

Sirius SX lOmb 256k. 3995 

Sirius Network. Please Call 



MATRIX PRINTERS 

Brother EP44 Typewriter/Printer.220 

Epson RX80T.245 

Epson RX80FT.265 

Epson FX80FT.345 

Epson RX100FT.450 

Epson FX100FT.475 

Epson LQ1500. 1100 

Printer Buffers from...129 

DAISY WHEEL PRINTERS 

‘New* Daisy Step 2000 18cps, Qume Compatible.... 
Brother CE60 typewriter/Printer 13cps.. 

Brother HR15 15cps. 

Brother HR25 25cps. 

*NEW* Ricoh 1200 22 cps ... 

Ricoh Flowriter RP1300 37cps. 

Ricoh Flowriter RP1600 60cps. 

SOFTWARE 

Pegasus Full Accounts Suite (per module).295 

Sales Ledger Payroll Purchase Ledger 
Stock Control Nominal Ledger Job Costing 
Invoicing & Sales Order Processing 

Superwriter.295 

Wordstar.295 

Mailmerge.95 

Wordcraft (Inc. Mailmerge & Dictionary).425 

Lotus 123.£ please call 

Symphony.£ please call 

Open Access.£ please call 

Supercalc.195 

Multiplan.195 

DBase II.395 

DMS Delta.495 

CSM Incomplete Records (Auditman).1500 

IBIS Incomplete Records (Accounts Prep).1600 

IBIS Time Recording.800 

IBIS Bureau Payroll.600 

Micromail (Telecom Gold).95 

Special Applications Software.£ please call 



@ Computer Services mittens ^ 

©ataview 


WORDCRAFT 


commodore 


COMMODORE 

CBM 8296 SK.795 

CBM 8050 .895 

CBM 8250 .895 



ACCESSORIES 

Floppy Disks 
Continuous 
Stationery 
Daisy Wheels 
Printer Ribbons 
Dust Covers 
Disk Storage 
Boxes 

Disk Cleaning Kits 
Battery Backup 
Units 

Tractor Feeds 

Auto Sheet 

Feeders 

Acoustic Hoods 

Computer & Printer 

Stands 

Cables 


Interfaces 
Winchester Hard 
Disks 
Modems 
Monitors 
Ram Cards 
Other 

SERVICES 

Installation & Training 

Software Maintenance 

Hardware 

Maintenance 

Free Demonstrations 

Consultancy 

After Sales Support 

Lease HP or Credit 

Cards 

Government Contracts 
Export Orders 



Official Tenders 
Educational Discounts 
Mail Order 

Open 6 Days a Week 


HOME COMPUTERS 

ATARI 

Atari 600XL.99.99 

Atari 800XL.199.99 

1050 Disk Drive.199.99 

1010 Cassette.49.99 

BBC 

BBC Model B. 389.00 

BBC Model B + DFS. 469.00 

Disk Drives from.130.00 

Cassette Units from.25.00 

Acorn Electron.179.99 

COMMODORE AUTHORISED DEALER 

CBM 64. 179.00 

1541 Disk Drive.199.00 

(+ free software) 

CBM SX64 Portable.£ please call 

(+ free software) 

CBM Cassette.44.95 

CBM 801 Printer.£ please call 

CBM Colour Monitor.199.00 

CBM BPS1101.£ please call 



Please call for latest second-hand and ex-demo computers and printers 


We are now Torch/Unicorn Dealers 
for North London 

Torch Z80 Disc Pack.£ call 



Sinclair* 


SINCLAIR 

Spectrum 16K.99.95 

Spectrum 48K.119.00 

Alphacom 32 Printer.69.95 



Also, full range of accessories: 


Joysticks 
Over 1000 Games 
Educational 
Programs 
Printers 
Speech 
Synthesizers 
Word Processing 
Data Base 
Programs 
Spreadsheet 
Programs 
Sales, Purchase & 
Stock Control 


Monitors 
Computer Desks 
Light Rifles 
Interfaces 
Cables 
Disk Drives 
Cassette 
Recorders 
Over 500 Books 

We are part of the 
Spectrum Dealer Group 
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sejectiori — Paw'd Taylor^ mads about the 'thinking' and tjie educational micro. 




Garbage 

Title: The Creative Computer: 

Machine Intelligence and Human 
Knowledge 

Authors: Donald Michie and Rory 

Johnston 

Publisher: Viking 

Price: £12.95 

The Japanese, noted for theirtechnical 
perspicacity, take the view that the next 
(fifth) generation of computers won't so 
much process information as know¬ 
ledge. It's a formidable engineering 
task. It is also an awesome conceptual 
jump: re-defining what computers do. 

Current (fourth generation) 
machines manipulate data logically — 
and fast. Basic mathematical methods 
apply, executed at such speed as to 
become seemingly unrelated skills. 
Word processing, for example, might 
not appear to involve crunching num¬ 
bers electronically and yet that, at root, 
is all that it involves. It is information , 


taken down to its ultimate binary form, 
which is all that today's computers can 
handle. 

Knowledge-based machines are 
something else. They're not just bewil- 
deringly quick, but unimaginably rapid 
calculation is involved: exploiting 
mathematical principles so mind-ben- 
dingly complex as to seem surreal. The 
potential upshot is a computer able to 
mix logic and inference. Such a 
machine would become expert at its 
tasks, able to leap-frog mere procedu re. 
Such a machine would, to all intents 
and purposes, think. 

The Japanese insist that this sci-fi 
device is imminent, and the British (and 
Americans) believethey might be right. 
Now the race is on to develop the 
'enabling technologies' — Very Large- 
Scale Integration chippery, software of 
unprecedented sophistication, man-to- 
machine interfaces based upon voice 
recognition, knowledge-based sys¬ 
tems which stretch the present limits of 
artificial intelligence. 


No-one yet hasthefoggiest idea how 
it will all turn out. Except, we're now 
asked to believe, Messrs Michie and 
Johnston. The former is a professor in 
machine intelligence, the latter a scien¬ 
ce writer of what I would call the 
corblimey or ooh-er school. Together in 
The Creative Computerthey indulge an 
extravagantly unabashed tone. The 
world is in a fine old mess, they say, as if 
this were a revelation. But smart¬ 
thinking computers will soon sort it all 
out, they continue, as if this were a 
certain fact. 'Could inanimatecreatures 
of technology possibly produce solu¬ 
tions to the problems (technology) has 
spawned and to myriad others that 
afflict humanity?'the daring duo ask us. 
'The message of this book is that in 
principlethey can and that in the world 
of tomorrow they will.. .We can foresee 
the day when poverty, hunger, disease 
and political strife have been tamed 
through the use of new knowledge, the 
product of computers acting as our 
servants, not as our slaves.' 
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Stirring stuff, you'll agree, and amaz¬ 
ing to think that, even today, far-sighted 
men like Michie and Johnston already 
possess the capability to turn out this 
bilge by the yard. There's lots more. 
There's Socrates and Jimmy Carter, 
Montaigne and Mitsubishi. There's 
Galileo and the day Three Mile Island 
went bang. We're told howthe NORAID 
bells went off by mistake and the whole 
world went bang — or jolly nearly did, 
or might easily have done. We see life 
among remote Pacific islanders and 
among eighth-century Bulgars. We 
think about making a robot cricketer. 
We're shown heuristictablesofwhento 
open an umbrella. 

Coo. This is of course meant to be an 
expansionist, thought-provoking, fron¬ 
tier-stretching, wherever-will-it-end vi¬ 
sion of tomorrow's undoubtedly faster, 
cleverer computers. There's potential 
for a fascinating book in that, but here, 
unfortunately, the garbage in-garbage 
out principle prevails. 


Switched on 

Title: Networking with the BBC Micro¬ 
computer 
Author: R G Napier 
Publisher: Prentice Hall International 
Price: £8.98 

The Cambridge Ring is neither some¬ 
thing left round the bath, nor a new 
Wagnerian cycle, but the local area 
networking of monster computer sys¬ 
tems in and around'Silicon Fen'. It is the 
most dramatic local hook-up in which 
Messrs Acorn have taken a hand. 

Possibly the least dramatic, but 
nevertheless a useful and fun-to-use 
system, is that which Acorn devised for 
its BBC Micro — Econet. 

Econet began, rather shambolically, 
a handful of years ago, as a means of 
directly connecting BBCs in order that 
they might share data and resources 
like disks and printers. Note that it is 
direct connection (as opposed to squirt¬ 
ing into remote computers via modem- 
linked phone lines), and therefore LANs 
are usually as local as one building or 
perhaps neighbours linked by a dedi¬ 
cated line. Schools use it a lot. 

Official documentation on howto use 
Econet, of course,tookyearsto surface. 
This book steps in to fill gaps and 
enlarge on general principles, plus pass 
on direct experience. 

It's extremely well done: detailed yet 
lucid and authoritative, free of any 
irritating waffle. After a brief overview 
of what's what on an LAN, Napier 
plunges straight into Econet's most 
powerful feature, the file server, which 
stashes for several users on a central 
disk drive but can keep the files 
separated. You get a go on the printer 
server, too, are shown how to set up 
station-to-station comms, and led 
through processing star commands 
and error messages. 

All good stuff and very handy, but 


only if you have lots of BBC-using 
mates. 


The choice is yours 

Title: Selecting Business Software 
Authors: ED Berman and Leslie 
Dewhurst 

Publisher: Frances Pinter (Covent 
Garden) 

Price: £7.95 

There are reckoned to be about 20,000 
software packages currently on the 
market and, it sometimes seemsto me, 
there must by now be roughly as many 
well-meaning little handbooks to help 
you choose which to buy. 

This book is terribly well-meaning. It 
is also little. It tries hard to set out the 
fundamentals which ought to deter¬ 
mine a sensible choice for a small 
commercial set-up, and tries too hard 
not to bore the pants off non-specialist 
readers in the process. 

You're supposed to be Confused of 
Staines, or at any rate a small business¬ 
man flummoxed by the wonder and 
confusion of it all. In 160-odd less-than- 
jam-packed pages you are scooted 
through picking your word proces- 
sing/spreadsheet/database needs, 
and hectically briefed on best-selling 
business computers, printers, mod¬ 
ems, operating systems — the lot. It is 
breathless, chatty, superficial. It drives 
you up the wall with fatuous analogies 
such as buying a computer is like 
buying a suit—'beyond anything else it 
has to fit you.' Hardware (despite the 
book's title) gets a dozen pages. 
Framework and Symphony get just 
overtwo betweenthem. Onlyfourword 
processing packages are mentioned 
and the summary disarmingly de¬ 
clares: 'Which of the many packages on 
the marketyou finally select is largely a 
matter of personal taste.' 

Yes, and failing that, I suppose, you 
could always toss a coin. 

Building on a strong 
foundation 

Title: MachineCodeExtensionsfor 
Spectrum Basic 
Author: Rob Banks 
Publisher: HewsonConsultants 
Price: £6.95 

For millions of micro users, Basic 
doesn't come much more, well, basic, 
than Sinclair Basic a la Spectrum. When 
you get good, it's frustratingly slow, for 
instance, and it lacks structure. 

What's to be done? You could save up 
for a QL. Or, pro tem, you could add 
these machine code extensions to 
provide, for example, procedures, IF/ 
ELSE routines to get round GOTO, or 
screen tidying commands. 

It's ingenious — using error-inter¬ 
cepting routines within Spectrum's 
ROM, only asking for under 4k of user 


RAM — and in principle it's open house 
for you to persevere along similar lines 
towards customised commands of 
your own or (for suckers for punish¬ 
ment only) programming languages. 

It's also hard work for any but 
determined hackers. Agoodassembler 
would help, or you can rely on the 
book's hex loader and then try to 
borrow an electron microscope to 
follow the (Basic) lines as written here, 
possibly by trained ants. 

The book assumesyou will wanttodo 
your own keying-in, grasping the way 
the extensions work as you tap. Spoil¬ 
sports who only want results rather 
than sleepless nights can opt for a 
cassette version. Either way it's all a bit 
of a lash-up, this performing tricks with 
extensions. It's undeniably cheaper 
than a QL or BBC, mind, and even as it 
comes out of the box the recently 
price-cut Spectrum is still a good place 
for hobbyists to start microcomputing. 

The sober view 

Title: Microcomputers in Education 2 
Editor: Elizabeth Ramsden 
Publisher: Ellis Horwood(John Wiley8i 
Sons) 

Price: £18.50 

What's afoot at our Alvey Directorate 
and elsewhere on the road to fifth 
generation computing again features 
here, in a collection of academic papers 
intended to brief budding teachers. For 
them, it's certainly useful. It's also 
refreshing to find factual analysis hav¬ 
ing the upper hand over speculative 
rambling. 

For a general reader, chunks of this 
book will prove too specialised (a pilot 
Logo course for 16/18-year-old stu¬ 
dents, teaching pupils to do statistics 
using a Pet) and other chunks incom¬ 
prehensible (demonstration of learning 
programs in nuclear physics on the 
Commodore 64). 

On the other hand, there's an interes¬ 
tingly informative (and topical) essay 
on ITECs (Information Technology Cen¬ 
tres, which aim to train young unem¬ 
ployed people and boost their chances 
of finding work within IT in its broadest 
sense). It's written by the Principal at 
one of the first ITECs to be set up (in 
Bradford) and is a very encouraging 
report. Almost 90 per cent of its intake 
find jobs, we learn, and the national 
average (some 150 ITECs are being set 
up) is around 70 per cent. 

Other papers included here are sober 
asides on the use of computers in 
secondary schools and higher educa¬ 
tion, plus a look at some of the latest and 
most fashionable micro languages like 
Prolog. 

Unlikely, I'd think, that anyone except 
a professional educationalist (or con¬ 
scientious reviewer!) is going to read 
this book cover-to-cover, though at 
£18.50 you might well feel that you'd 
better. Selective dips are nevertheless 
recommended. ITTTfl 
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Up and niiiniig 

Pefer Tooth ill relays details of the cost mvolvedjri setting^ up a bulletin board 

system, and describes the workmgsa[a TBBS 


A newsletter for bulletin board system 
(BBS) operators in the US has done 
some research into the costs (in time 
and money) of running a bulletin board. 
It found that on average, system 
operators (sysops) spent 50 hours a 
month maintaining the message base, 
dealing with userqueries, updating the 
system, and so on. Monthly expenses, 
including electricity, telephone 
charges, supplies and legal adviced) 
averaged $50. Startup costs were 
around $3000. 

It would be interesting tosee if British 
sysops spend the same; I would think 
that the time is probably very similar. 
The costs are much more difficult to 
assess, as most sysops use their 


systems for other things and it could be 
difficult to know just how to allocate 
expenses. Startup costs can also be 
considerably reduced by buying 
second-hand equipment. A BBS could 
be put online for around £1000 if you 
shop around — much less if you have 
some of the equipment already avail¬ 
able. 

There's no such thing as a typical 
BBS: each sysop has his own ideas 
about how things should fit together. 
Different systems have different fea¬ 
tures and facilities. 

I'll start withTBBSs. Fig 1 isa mapof a 
'typical' TBBS. Fig 2 is a map of 
Liverpool Mailbox, which I've included 
so that you will have some idea of the 


way that systems from the same 
'family'can vary. The main difference is 
that Liverpool Mailbox doesn't have a 
'message area' menu; this is because 
all the main message area functions are 
controlled from the main system menu. 

The menus that are shaded are ones 
that you will not normally see unless 
you are given special access to them. 
Many BBSs have areas that are hidden 
from public view. Sometimes you need 
to register with a system to be able to 
use some of the features such as private 
mail, or downloading. Other features 
may be open to a particular class of 
caller. The TBBS sysops menu is an 
example of the latter; it's an area where 
those operating TBBS systems can 



Fig 1 Typical TBBS map 
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UK subscriber commercial/business systems 

Bulletin board 

Phone number 

Notes 

Comet 

(0527)28515 

Message-handling system: facilities for leaving and retrieving 
messages; £30 per month; access to telex network for extra £10. 
Detailsfrom Istel Ltd, Grosvenor House, ProspectHill, Redditch, Worcs 

Micronet 800 

(01)278 3143 

Prestel database information for micro users. Service details as 
Prestel. £50-£75 joining fee (covers acoustic coupler and software) and 
£8 per quarter on top of normal Prestel charges. Details from Micronet 

800, 8 Herbal Hill, London EC1R 5EJ 

Prestel 

Freefone 100 
Prestel sales 

Subscribers only. Database made up of individual pages provided by 
many different organisations (not by Prestel itself). 1200/75 baud 
service at local call rates for a large percentage of potential users. 300 
baud service on London telephone number only at present. Cost: 
domestic subscribers £5 per quarter and no time charges outside peak 
periods. 80 per cent of pages free. No time charges outside 6pm and 
Saturday mornings. 

Telecom Gold 

(01)403 6777 

All information from Sales Admin, 60-68 St Thomas Street, London 

SE1 3QU 


communicate with each other and read 
the latest news about TBBS software. 

Most of the menu titles are self- 
explanatory: utilities usually include 
such things as redefining terminal 
parameters (screen width, linefeeds, 
and so on); set or change your pass¬ 
word ; and set expert modes (cuts down 
length of menu text). Entertainments 
will include a selection of online games 
and diversions. 

Many menu selections will lead to a 
sub-menu of options. For example, 
selecting 'R'for read messageswill lead 
to the following list of options: 
<F>orward or <R>everse Multiple 
<N>ew Messages 


You have the following waiting: 
Msg£:10611 *E-MAIL* 

Subj: BULLETIN BOARDS 
01/06/85 21:40:18 
From: SYSOP 
To: PETER TOOTILL 

These message(s) are marked for 
retrieval 

Fig 3 Typical bulletin board message 


<M>arked Messages 
<S>elective Retrieval 
<l>ndividual Message(s) 
<A>bort Retrieve 


Which one? 

Individual message retrieval is best 
avoided on a TBBS system unless you 
know exactly where the message is. A 



Fig 2 Map of Liverpool Mailbox 
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TBBS stores all messages in one file and 
allocates them to the various message 
areas (public, private, special interest, 
and so on). So, for exam pie, if you select 
the number of a private message when 
you are inthepublicmessagearea,you 
won't find it even though it does exist. 


Another hintto help you in retrieving 
messages: as you logon, a TBBS 
system tells you if there are any 
personal messages waiting for you. 
Many people don't realise that it also 
tellsyou where to lookforthem (Fig 3); 
the name of the appropriate message 


area is between the asterisks. In this 
case it is 'E-mail' which means 'electro¬ 
nic mail' — the private message area. 
You can read this message by selecting 
the menu entry for electronic mail and 
then using the marked message retriev¬ 
al option. EH 


UK free networks 



Bulletin Board 

Phone Number 

Notes 

BABBS-Bath 

(0225) 23276 

300/300 baud rate; 9pm-8am weekdays, 9am-noon 
weekends; Atari-based system, ring-back system 

BABBS-Felixstowe 

(0394)276306 

300/300 baud rate; 24 hours daily; Apple users' 
group 

BABBS TWO-Basildon 

(0268) 778956 

300/300 baud rate; 24 hours daily; Apple users' 
group with special area for queries to Apple UK 

Bettisfield 

(094875) 378 

300/300 baud rate; 9pm-9am daily; remote CP/M 
system 

Blandford Board 

(0258) 54494 

300/300 baud rate; 24 hours daily 

CABB 

(01)631 3076 

300/300 baud rate; 24 hours daily + 1200/75 

CBBS SW 

(0392)53116 

300/300 baud rate; 24 hours daily 

CBBS Surrey (Woking) 

(04862)25174 

1200/75 and 300/300 baud rates; 24 hours daily; 
jokes, jobs, reviews, news 

CNOL Lancaster 

(0524) 60399 

300/300 baud rate; 24 hours daily; Clinical Notes 
Online service, mainly for medical users; works in 
conjuction with a database on the Datastar network 

Computers Incorporated Newcastle 

(0207) 543555 

300/300 baud rate; 24 hours daily; primarily busi¬ 
ness-oriented 

Forum 80 Hull 

(0482)859169 

300/300 baud rate; 5-11.30pm weekdays, noon- 
11.30pm weekdays; Bell 103 standard, midnight- 
8am daily; international electronic mail, library for 
up/downloading 

Forum 80 SPA 

(0926) 39871 

300/300baud rate; 11 pm-midnightdaily; TRS-80and 
Genie users' group 

Forum 80 Wembley 

(01)902 2546 

300/300baud rate; 7-10pm weekdays, midday-IOpm 
weekdays; electronic mail, library for downloading; 
ring and ask for Forum 80 

Hamnet Hull 

(0482)497150 

300/300 baud rate; 6pm-8am daily 

Liverpool Mailbox 

(051)4288924 

300/300 baud rate; 24 hours daily; electronic mail, 
program downloading, TRS-80 information; mes¬ 
sages for PCW can be left on the board and will 
normally be read by us within 24 hours 

Mailbox-80 W Midlands Stourport 

(0384)635336 

300/300 baud rate; 6pm-8am daily 

Manchester Open Bulletin Board 

(061) 7368449 

300/300 baud rate; 24 hours daily + 1200/75 

MBBS-Mitcham 

(01)640 2617 

300/300 baud rate; lOam-IOpm Thursday and 
Sunday; BBC-based system with jokes, graffiti, 
electronic mail, and Atari and BBC sections 

MG-Net CBBS London 

(01)399 2136 

300/300 baud rate; 5-10pm Sunday; electronic mail, 
program downloading 

Microweb Manchester 

(061)4564157 

300/300 baud rate; 24 hours daily; Micro User 
magazine, mainly for BBC users 

NBBBS-North Birmingham 

(0827)288810 

300/300 baud rate; 24 hours daily 

OBBS Manchester 

(061)4271596 

300/300 baud rate; weekdays except 7pm-9pm, 
weekends except lOam-IOpm 

PIP-Sheffield 

(0742) 667983 

, 300/300 baud rate; 24 hours daily. Bell 103midnight- 
8am daily 

Southern BBS 

(0243)511077 

300/300 baud rate; 8pm-2am daily; ring-back system 
(dial the number, let phone ring once, and then ring 
back); messages, downloading 

Stoke ITEC 

(0782) 265078 

300/300 baud rate; 24 hours daily; remote CP/M 
system 

TBBS London 

(01)348 9400 

300/300 baud rate; 9am-7am daily 

TBBS London Metro 

(01)341 7840 

300/300 and 1200/75 baud rate (including Prestel 
compatibility); 24 hours daily; temporary number 
for the TBBS Nottingham system 

WABBS-Worthing 

(0903) 42013 

300/300 baud rate; 24 hours daily; ring-back system 
(dial the number, let phone ring once, and then ring 
back); Atari-based 
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SHORTWORK 

OFLONG 

EQUATIONS 

Introducing TKISolver for Apple Macintosh I 
An equation processing program that helps students and 
professionals solve even their most difficult problems. 



For those who own the personal 
computer that’s so powerful and 
easy to use, here’s a new pro¬ 
ductivity tool that makes solving 
problems easier than ever. 

TKISolver for Apple Macintosh. 

The complete tool for the knowl¬ 
edge worker-whether you’re 
an engineer, scientist, educator, 
financial analyst or student. 

Let TKISolver take on your 
toughest problems-even sets 
of simultaneous non¬ 
linear equations. 

No matter how 
you’re used to 
solving problems, just 
enter the equations 
(unknown variables can appear anywhere! and the 
known values. And click. You have the solution quickly. 
Without programming. 


TKISolver provides sophisticated features like 
Backsolving-tell TK! what you know, and it 

figures out the way to solve 
the problem. Iterative Solving 
-successfully attack even 
problems involving sets of 
simultaneous non-linear 
equations. Unit Conversions 
-for automatic conversions 
between different units of 
measurement. List Solving- 
solving a model repeatedly 
for lists of input values. 

Tables and High Resolution 
Plots-produce plots using 
symbols, lines or a combi¬ 
nation of both. 

/ TKISolver takes full advantage of 

Macintosh’s Cutting and Pasting, Pull-Down 
Menus, High Resolution Graphics, and also provides a 
friendly Help and Error Diagnosis System. 


TKISolver 

By Software Arts M 


43 Buttermarket, Ipswich, Suffolk, England, IP1 1BJ Tel: Ipswich (0473) 221551/213187 Telex: 98501 Saint G 





COMPUTER ANSWERS 


Simon Goodwin takes his toolkit to your problems. The address to write 

to is Computer Answers, PCW, 62 Oxford^ Street London W1. 


It’s not what 
you’ve got... 

I am considering buying my 
family a 'basic' computer 
costing about £200. My wife 
has recently undertaken an 
evening course which 
consists of micro processing 
in its initial stages, and she 
will achieve a standard where 
she is able to write a 
straightforward program. 

My eldest son, aged 9, has 
used models such as the 
Commodore 64, and a 
machine could be useful to 
him for the future. The school 
he attends has a BBC Micro, 
and consequently my wife 
suggests an Acorn Electron. I 
have other, younger children 
and would like to think that 
the item purchased would be 
able to be expanded to cope 
for the next three to five 
years. 

With so many machines on 
the market and the 
pressurised selling and 
advertising they are being 
given, I feel that expert help 
in making the right choice is 
essential. 

M J Moore, Luton, Beds 

This letter is typical of many I 
receive. 

Home computers are much 
of a muchness. The difference 
between having a computer 
and not having one is much 
greater than that between 
models, even between those 
which differ wildly in price. 
Much of the 'pressurised 
advertising'you refer to 
appears for exactly this 
reason — if the manufacturers 
didn't shout loudly about the 
quirks and special features of 
their own machines, first-time 
buyers might catch on and 
realise that there's not much 
real difference between 
models. 

The advertising is really 
aimed at second-time buyers, 
who are more selective than 
beginners. Home computing 
is still a fashion, and surveys 
which estimate that the 
market is saturated ignore the 
fact that most enthusiasts are 
collectors — as the price and 
power of machines change, 
they buy a new model and 
keep the old one because its 
resale value would be small. 
Fashions change, although 
the real power and attraction 
of computing may not. 
Computers are also like 


puzzles, in the sense that 
people buy them, learn all 
about them, and then buy 
another to analyse in the 
same way. 

To make the point by 
analogy, there's more variety 
among modern four-cylinder, 
four-wheel cars than there is 
in 8-bit home computers (a 
set which includes all the 
home machines up to a price 
of about £400). As with cars, 
you get roughly what you pay 
for. When you buy your first 
car, the need to get from A to 
B — regardless of style — is 
paramount; later you take an 
interest in turbochargers, 
auto-reverse cassette players, 
nodding dogs and furry dice. 

The Acorn Electron has the 
same Basic as the BBC Micro, 
but this is a superficial 
advantage of the machine. 

You should bear in mind that 
the vast majority of 
computers use differing 
versions of Basic; your family 
will have to learn how to cope 
with a variety of 'dialects' 
sooner or later, so precise 
compatibility with the 
language used at school may 
not be important. Micro 
Basics have a lot in common, 
and the move from one to 
another is educational rather 
than traumatic — it will 
certainly demonstrate the 
advantage of standardisation 
to your family! 

It doesn't really matter 
which computer you buy in 
your chosen price-range. 

They are all reasonably well 
supported by books, 
magazines, add-ons and 
recorded software, although 
the Spectrum and 
Commodore 64 score 
especially high in this respect. 
The link between the Acorn 
machines and schools means 
that plenty of educational 
software is available for the 
Electron, but much 
educational software is, quite 
frankly, rubbish. 

Go out and experiment with 
a few machines in High Street 
stores. Beware of very old and 
very new machines, which 
may not be well supported in 
future years. Any machine 
that has been extensively 
advertised in the past is likely 
to have a reasonable long¬ 
term following. 

It's a good idea to choose a 
machine that you can easily 
return if it breaks down. This 
happens to a large proportion 
of home computers in their 
first six months of use, but if a 


computer survives this period 
it is likely to go on working for 
a long time — computer 
components are very reliable 
once you've sifted out any 
which were defective in 
manufacture. 

You should consider buying 
a second-hand computer 
unless you're desperate to 
keep up with the Jones's. An 
older computer will have 
gone through the 'burn in' 
period safely and will be sold 
at a bargain price, often with a 
'redundant' collection of 
books, magazines and 
programs at no extra charge. 

To find out more, go along 
to your local computer club 
and talk to people there. They 
will be helpful, eager to 
demonstrate their machines 
and let you experiment with 
them. They will also be 
ridiculously partisan — 
remember the motoring 
analogy. Enrol on your wife's 
evening course. Buy your 
computer from someone who 
seems to understand the 
machine, whether a shop 
assistant or an enthusiast. 

And don't worry — it's almost 
impossible to make a bad 
choice. 

Expert in 
trouble 

I am writing a small expert 
system on my Spectrum 48k. 

I have written the logic but 
am experiencing difficulty 
with the data. I have about 
250 lines of data so far, 
although this will expand, 
hopefully to 1000 lines. 

Would it be wise for me to 
directly access the data using 
endless GOTOs, or should I 
consider a database system? 
If so, can you recommend a 
package? 

M D Gibbons , Rise Park , 
Nottingham 

It's hard to advise you without 
knowing exactly what 
'difficulty' you are having, but 
here are a few general points 
about storing data on a small 
computer. 

You're best advised to store 
all the data in a string or string 
array, and load it into your 
program from tape or micro¬ 
drive. This avoids all the 
'overheads' — memory which 
would be used to store line 
numbers, LET or DATA state¬ 
ments, and so on, at the 
expense of the room available 
for your data. 


DATA statements are 
definitely to be avoided since 
they can be very wasteful. If 
you read data from program 
lines into an array you are, 
effectively, creating two 
copies in memory — the 
version in the program, and a 
copy in the variables area. 
Some computers take special 
care to minimise the wastage 
of memory when strings are 
assigned from DATA, but in 
general the technique is very 
wasteful (remember that 
READ and LET take a copy of 
the data and associate that 
copy with the variable being 
assigned). 

The snag with using tape 
files and string arrays is that 
Spectrum arrays use 'fixed 
length' strings. Every string is 
padded out with spaces to a 
fixed length, it can however 
be very wasteful if the strings 
vary a great deal. They will all 
be padded out to the length of 
the longest one, leaving large 
amounts of memory 
containing nothing but 
spaces. This is not a problem 
in Microsoft Basic (on the 
Dragon, IBM PC, Oric, 
Commodore 64, and so on). 
Those machines use so-called 
'dynamic string arrays'; each 
string in an array can be a 
different length to the others. 
This is efficient, but slower 
than the Sinclair system. 

Another problem confined 
to the Spectrum and ZX81 
concerns numbers in DATA 
statements and program 
lines. Computers use a binary 
form to represent numbers 
internally (leading to strange 
rounding errors in some 
calculations). 

Normally every number is 
converted from decimal (for 
example, 42) into binary (the 
bits 101010) wheneverthe 
computer encounters the 
number in a program. 

Sinclair computers store all 
numbers in text and a hidden 
binary form within the 
program. Thus the value 42 
would be stored as the digit 4, 
then 2, then a marker (CHR$ 
14) to show that the next five 
bytes should not be listed, 
and the five-byte binary form 
of the number. Five bytes are 
used so that large numbers or 
small numbers can be 
represented in the same way. 

This means that the 
computer doesn't have to 
keep converting values from 
text to binary whenever it 
finds them. Therefore, the 
computer runs programs a 
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little more quickly (and saves 
Sinclair the hassle of having 
to write a fast routine to 
convert text to binary) but it 
wastes large amounts of 
memory. The value 1, for 
example, takes up seven 
bytes rather than one (one for 
the text, plus a marker and 
five binary bytes) and the 
value -255 takes up 10 bytes 
(four from the text, a marker, 
and five, once again, for the 
value). 

The way to stop this 
largesse is to store the 
numbers in such a way that 
they can't be converted to 
binary as you enter them. The 
Spectrum only converts 
numbers (sequences of 
digits). It can't cope with 
expressions like SQR(PI) and 
works those out as it goes 
along. 

Consequently it's more 
economical to type INT PI 
(two bytes) rather than 3 
(seven bytes — one for the 
text, a marker and five for the 
binary) in a DATA statement. 
You can use NOT PI instead of 
zero, PI/PI to replace one, 

-INT PI for minus three, and 
so on, saving four or five 
bytes each time. The program 
will go a little more slowly 
(about 30-40 per cent in my 
experience) but the data will 
occupy less memory. 

In general you will save 
three bytes on every number 
if you type VAL 'number', 
rather than 'number'. Three 
bytes are used up by VAL and 
the two string quotes, but six 
bytes are saved since the 
number is seen as a string 
and consequently not stored 
as binary as well as text. 
Remember, this is only true of 
theZX81 and Spectrum. 

It is often a good idea to 
store your data as a code 
block, PEEKing and POKEing 
values. If many of your 
numbers are integers 
between 0 and 255, it's best to 
store those in single bytes 
rather than use five-byte 
floating point numbers. 

You can store numbers in 
theirtext form using a word 
processor such as Tasword. 
Put an 'enter' character 
between lines of data, and 
commas or spaces between 
the numbers. Use a relatively 
small numeric array to 
contain the address of each 
line (you'll need a loop to 
initialise this array by 
PEEKing the code). Tasword 
produces a codefile 
containing text data which 
can be loaded at any address. 

PEEK and POKE are the 
most efficient ways to store 
data, especially numbers, but 
they may be rather slow since 
you have to PEEK characters 
one by one whenever you 
need them. 

It's a good idea to divide 


your program into two parts 
— one to set up the data and 
another to process it. This 
minimises the space taken up 
by program lines at any point, 
but it can be unwieldy on a 
cassette system. 

There's an excellent book 
on simple expert systems. 
Build Your Own Expert 
System by Chris Naylor 
contains example Basic 
programs (for the Apple and 
Spectrum) which use GOTOs 
to implement a database. 

BBC disk 
dilemma 

I have owned a BBC Model B 
since it was first launched 
onto the market, but I must 
confess to being what is 
commonly referred to as 
'computer illiterate'. 

I want to upgrade my 
computer with disk drives, a 
sideways ROM expansion 
board, and perhaps at a later 
date a second 6502 processor. 

I am undecided about 
which disk interface to buy. 
Will I also need to buy a disk 
filing system when I buy a 
disk interface? Is there any 
difference between the two? 
After reading several reports 
on double-density disk 
interfaces, I would like to 
purchase one of these 
interfaces as it appears to be 
a sensible upgrade. However, 
which double-density 
interface is compatible with 
the tube and the ROM board? 
Does Acorn intend to launch a 
double-density disk interface, 
and if so, will it be worth 
waiting for? 

S Rawal, London N3 

A disk system consists of 
three components. Firstly, 
you need the drive, to spin the 
disk around and detect the 
data recorded on it. Drives are 
made by a number of 
manufacturers to a standard 
design developed by an 
American firm, Shugart. 

Then you need a controller, 
to tell the disk when to start 
and stop, and to act as an 
electronic link between the 
drive and the computer. The 
controller determines the 
precise way data is recorded 
on a disk: the number of bytes 
a disk can store on a given 
track, for example. 

Finally, you need some 
software to tell the controller 
what to do — obviously the 
software will vary depending 
upon the type of controller 
you've chosen. This software 
is called the disk filing system 
(or DFS); it keeps track of the 
bytes on the disk so that you 
can load and save files 
without having to worry 


about exactly where on the 
disk they are recorded. 

Disk drives are fairly 
standard, although the 
precise mechanical design 
and speed may vary between 
models. There are basically 
two types of disk controller. 
With a single-density system, 
each bit of information is 
stored as an ON signal, 
followed by an OFF. Double¬ 
density systems store each bit 
as a change — from ON to 
OFF, or vice versa. This gives 
tighter packing, but it's harder 
to control. The timing of bits 
determines whether the value 
recorded is a '1' or a 'O'. 

When Acorn designed the 
BBC Micro it made a point of 
using 'proven' technology, 
although the design itself was 
quite advanced. In 1982 the 
standard component used to 
control disk interfaces was 
called (in the usual 
unimaginative fashion) the 
8271. Even then there were a 
number of newer, more 
sophisticated devices 
available, but Acorn opted for 
the tried-and-tested 8271: a 
single-density component. 

After a while the 8271 
became obsolescent, 
expensive and hard to obtain, 
as more modern devices 
became the market leaders. 
Acorn persisted in using the 
component, which lead to a 
shortage of disk interfaces 
and a relatively high price. 

Other manufacturers 
stepped into the breach with 
interfaces using newer, 
cheaper chips; some of these 
could use double-density 
recording to pack extra data 
onto a disk. The new devices 
can generally read and write 
using the old single-density 
system if required. 

As far as I know, Acorn has 
no plans to produce a double¬ 
density system, but it isn't a 
good idea to wait for Acorn to 
produce anything — in the 
past it has not been 
particularly punctual in its 
supply of new products. 

In performance terms a 
double-density disk interface 


is a good buy, especially if 
you write you own programs. 
You'll need a special DFS 
which will be available from 
the supplier of the interface — 
a controller is fairly useless 
without an appropriate filing 
system. But problems may 
appear if you use a double¬ 
density system to try to load 
commercial software which 
has been 'protected' against 
copying. 

In principle, protected 
software is recorded in a non¬ 
standard way so that parts of 
it can only be read from 
within the program — not by 
the DFS or a disk copier 
routine. Since protection 
involves using techniques 
unavailable to the DFS, it can 
only be achieved if the 
software communicates 
directly with the disk 
controller. But the exact 
workings of a controller will 
vary from one model to the 
next, so different software 
(normally the DFS) is needed 
to use each model. 

Commodore 

mixing 

I am a Commodore 64 user 
and have been exploring the 
machine's graphics. I can 
handle sprites and hi-res, but 
I have struck a problem — I 
don't know how to mix 
graphics and text. I have 
many books and not one of 
them explains how this can 
be done. 

P Feely, Houston, Renfrew 

There are two popular ways 
of designing a computer 
display. In each case an area 
of memory is reserved so that 
it contains a representation of 
the screen display; this area is 
commonly called video 
memory. 

In the first case, character 
mapping, every time you 
change one of the values 
stored in the video memory a 
character on the display 
changes — from a space to an 
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PICK UP THE PHONE FOR Tl 
BEST PORTABLE PACKAGE 

( 0280 ) 816087 




FREE SOFTWARE & TRAINING 
WITH EVERY SYSTEM. 

Phone (0280) 816087 for more information. 


Impartial advice from trained consultants. 

On site training. 

On site servicing & fully equipped workshops. 
Complete After Sales telephone support. 


FRASER 

Associates Limited Bristle Hill, Buckingham MK18 1EZ Telephone (0280) 816087 


©SANYO 

EPSON 

Authorised 
Service Centre. 


Announcing 


MAXAM 


for the AMSTRAD CPC464 


The start of a complete Expansion System.. 






\0 




SIDESWAYS ROMS at last! 
No more loading... 

Leaves 40K free! 

, The perfect system: 

* All-powerful Assembler 

* Complete Disassembler 

* Full screen editor 

* Multi-function Adaptor 

* Huge expansion potential 
in one simple unit! 


So easy to use and learn.... 


Meet MAXAM - a new full-feature no-compromise 
Assembler/Disassembler/Editor - with a difference. 
It's in a very full 16K EPROM which plugs directly 
into the AMSTRAD. No waiting while it loads - it's 
always there! You can still use the Disc unit. You 
also get, as a bonus, a new expansion socket for 
Arnor's new range of Sideways ROM cartridges 
(containing, for example, our forthcoming Word 
Processor). 

MAXAM uses no BASIC RAM space. It lets you mix 
BASIC and Machine Code - just like the BEEB! Or, 
you can assemble direct from the Editor, and you 
can even use the Editor to edit BASIC programs! 

MAXAM is ESSENTIAL software for the AMSTRAD 
enthusiast. 


10 MEMORY HIMEM-10 
20 start-HIMEM+1 
30 !ASSEMBLE,start 
40 ’get start 
50 ’limit SrFFFF 
60 ’ORG start 
70 ’CP 10:SCF:RET Z 
80 ’ RST 1,S< 87F2 
90 ’ORG &BD2B 
100’JP start i 

110’END I 


Software Houses: We have the 
perfect la**-cost system for 
software in RCMl Talk to us! 


Cassette (reduced specification):£ 13.50 
Disc: £26.90. All prices include p.& p. 

MAXAM in ROM £59.9° 



High Quality Software 



Technical Data 

♦Super-fast 3000 lines/min assembly 
♦Conditional Assembly *Plain English 
error messages *Full Expression 
evaluation *Unrestricted label names 
♦Directives include:ORG, BYTE, WORD, 
TEXT, RMEM, LET, IF, GET, PUT, 
LIMIT, CODE, NOCODE, READ. Commands 
include: LIST, NOLIST, LISTP, TITLE, 
PAGE, PLEN, WIDTH, DUMP. 

♦Menu-driven Screen Editor includes 
move copy and delete block, tabs, 
search and replace, print all/part 
of text, Load/Save all/part of text. 
Disc/ROM version only: Register 
display, Memory Edit commands, 
breakpoint, string search in RAM. 
Link to AMSDOS. 

_Technical Enqu. 01 852 2174 _ 


Cheques/P.0.s to: Arnor Ltd, PO Box 619, London SE25 6JL. Order Hotline 01.653.1483 (2pm-6pm) 
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COMPUTER ANSWERS 


asterisk, for example, or from 
one letter to another, 
depending on the value 
concerned. 

In the other case, a change 
in video memory causes a 
much smaller change on the 
screen: a dot on the display 
may change colour, or a few 
dots in a row may be altered. 
This system is called pixel 
mapping (a dot on the screen 
is technically known as a 
picture element, or pixel) or 
hi-res — the term 'high 
resolution' implies that small 
changes can be shown or 
resolved. 

The Commodore 64 can use 
either character or hi-res 
mapping. Character mapping 
is used for listings and simple 
business programs; it has the 
advantage of speed (since 
one change in video memory 
changes a whole character, 
not just a few dots) but it's not 
very flexible since, generally, 
you are restricted to a 
maximum of 256 different 
character shapes on the 
screen at a time. 

It's hard to produce 
attractive moving graphics 
with character mapping, since 
it doesn't allow you to move a 
character smoothly from one 
position to the next: a symbol 
can be in one position or the 
other, but not midway 
between the two. You can get 
around this limitation to some 
extent by defining a pair of 
characters, each containing 
one side of the symbol you 
want to move, but you reach 
the limit of 256 distinct 
characters quite quickly. 

When you switch to pixel 
mapping things become 
much easier. Each bit (or 
small group of bits, 
depending on the computer 
you're using) in the video 
memory controls one dot. To 
move a dot from one place 
onscreen to another you just 
change (and restore) 
successive bits in the video 
memory. If you want to move 
a line, you change and restore 
the value of a group of bits, 
once again moving steadily 
through memory. 

A character is nothing more 
than a group of dots on the 
display, whether it is 
produced using character or 
pixel mapping. In character 
mapping the computer just 
assembles the group for you, 
using some electronics and a 
table of dot values called a 
font. 

For example, the = sign 
might be displayed using 
eight lines of the display. In 
the font there would be an 
entry for each line: the first 
three lines would be 


represented by OFF values, 
then would come a line of ON 
values, then a line of OFF (for 
the gap between the two 
horizontal bars in an = sign), 
then another line of ON 
values and two OFF lines. The 
exact number of lines in the 
font for each character will 
vary from one computer to 
the next, depending upon the 
level of detail with which 
characters are displayed. 

To print text on the hi-res 
screen you must explicitly set 
each dot of every character 
you wish to display. This is a 
chore — you'll need to make a 
table of values for each row in 
a character, and then set the 
dots one by one. The display 
circuit in the Acorn Electron 
can only use pixel mapping so 
characters must always be 
printed by setting groups of 
dots, yet the machine will 
LIST and PRINT very quickly. 


Financial 

routines 


In the December 1984 issue of 
PCWthere was a financial 
program by J McCartney. 

This is the kind of program I 
have been searching for. 
Unfortunately I am only 
conversant with Sinclair 
Basic, and hard as I try I 
cannot translate the program. 

Could you supply the 
formulae that have been used 
in all 12 calculations? 

W Wallis, Taylor Hill, 
Huddersfield 

Jim McCartney's program 
was written for the ACT 
Sirius; it's a shame that it 
used so many idiosyncratic 
commands, especially in 
connection with display 
handling. It isn't worth 
translating such a program 
line by line — you just get 
bogged down trying to 
convert parts of the program 
which aren't important. The 
key routines are between 
lines 30,000 and 41,000 — 
you'll obviously need to alter 
the line numbers to fit the 
program into your Sinclair 
computer. 

The routines should work in 
Sinclair Basic if a few small 
changes are made. Many of 
the variable names are 
followed by £ signs. These tell 
the Sirius to use double¬ 
precision arithmetic and 
should be omitted on a 
Sinclair computer, which 
always uses a level of 
precision mid-way between 
that of single- and double¬ 
precision on the Sirius. The 


circumflex signs in line 30,040 
and elsewhere should be 
typed as upward arrows on 
the Spectrum: press SYMBOL 
SHI FT and H. Type 100 in 
place of C%. 

The rest of the program is 
rather verbose, and is mainly 
concerned with keyboard and 
display handling. In essence, 
the only subroutines you 
need are those at line 1000 (to 
read input values into the 
array IN$), line 600 (to print 
the value of the answer, A) 
and line 800 (to process 
inflating withdrawals). You'll 
also need to set up FN I, which 
is defined in line 20,050; 
again, type 100 in place of C%. 

! Once you've got these 
routines working, you should 
add your own 'bells and 
whistles' to make the 
program user-friendly. 

Age of 
Aquarius? 

Are there any books available 
on the Aquarius computer 
system as books and 
software for this machine 
seem to be about as common 
as ZX-81's with colour. 

Is it possible to use the 
games paddles in your own 
programs, or are they only for 
use in cartridge games? 

S Forster, Derby 

The only book about the 
Aquarius that I can trace is 
The Aquarius and how to get 
the most from it by the 
ubiquitous Ian Sinclair. It's 
published by Granada 
Publishing — (01) 493 7070 — 
and costs about £6. Hopefully 
information about the paddle 
controls will be in the book, 
since they are not mentioned 
in the computer's manual. 

If you're still stuck after 
reading the book, try printing 
the value read with the IN 
function, using parameters 
between 0 and 255. Look for a 
parameter value that gives a 
changing result as the 
paddles are manipulated. The 
paddles are almost certainly 
port-mapped, which means 
that they will be connected in 
such a way as to alter the 
value at a given port as they 
are adjusted. 

Expanding 

Apricot 

I have an Apricot Xi with 
10Mbyte hard disk and 256k 
of RAM. I want to expand the 
Apricot to increase the RAM, 


and I would also like to get an 
internal modem board. 
Unfortunately the hard disk 
takes up one of the two 
expansion slots on my 
machine. 

Although I could use an 
external modem, I sometimes 
take my Apricot home, and in 
any event a built-in modem is 
more attractive with its 
smaller footprint, and so on. 

Is there any way in which I 
could expand the RAM 
without using up an 
expansion slot? 

My father has an Apricot 
with 256k of RAM, two 
single-sided floppy disks, a 
512k RAM expansion board, 
and a built-in modem. He 
now wants to add an external 
hard disk. Is there any way 
that he can do so? His RAM 
expansion board and the 
built-in modem board are 
using up his two expansion 
slots. 

Is there a product that 
could increase the number of 
slots available for expansion? 
J Elman, London W11 

It sounds as if you're both 
engaged in some kind of 
technological race! ACT, the 
maker of the Apricot, has 
produced an expansion box 
which is designed to provide 
extra slots for the new FI 
system. It should work with 
your father's floppy-based 
system but — according to 
ACT technical staff— it is not 
compatible with hard disks, 
and there are no plans to 
remedy this problem. It 
seems that you have reached 
the practical limits of 
expansion for an Apricot 
system, unless you get out a 
soldering iron and re-design 
the machine. 

If you want to take that 
approach, your best bet is to 
add extra memory to the main 
processor board, in addition 
to the 256k already there. This 
is not, in design terms, a very 
difficult task, but you'll 
invalidate your warranty and 
you could run into problems 
providing sufficient power to 
keep everything going at 
once. 

Unless you're very skilled, 
or know someone who is, I'd 
recommend that you opt for 
an external modem and use 
your two expansion slots for 
the hard disk and extra 
memory. This may be less 
aesthetically pleasing, but it's 
more likely to work. \ilb) 

Unfortunately we can't 
answer questions on an 
individual basis, so please 
don't send a SAE with your 
query. 
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UNTRAPPABLE 

DIVISION 

DIV32S (Datasheet 1) and 
DIV32U (Datasheet 2) by TA 
Browning of Wells are the 
response to the challenge 
made in PCW, November 
1984, for 68000 divisions that 
don't run the risk of ending up 
in system mode for exception 
processing. 

The M68000 series 
processor does have 32-bit by 
16-bit division instructions 
but gives only 16-bit quotients 
and remainders. Overflow, or 


division by zero, is trapped 
and dealt with in supervisor 
mode — not particularly 
useful if the system limits you 
to user mode. 

DIV32S and DIV32U are full 
32-bit operations giving 32-bit 
quotient and remainder. They 
both exit immediately with 
the overflow flag (V) set on 
input of a zero divisor. The 
32-bit results cannot overflow 
the 32-bit result registers and 
so error trapping ought not to 
occur. The problem of a zero 
divisor can be dealt with by 
your own error routine in 
user mode. 


DATASHEET 1 


:= DIV32S 
•JOB 


32-bit signed division (non-trappable). 


To divide one signed (2's complement) number by 
another, returning signed quotient and remainder, or 
division by zero -flag. 

IF divisor * 0s 

THEN [ Set division by zero flag. ] 

ELSE C Clear division by zero flag. 

Calculate quotient sign. 

Make arguments absolute. 

Call unsigned division subroutine. 

IF quotient sign negative: 

C Negate quotient and remainder. ] ] 


CPU 

HARDWARE 

SOFTWARE 

M68000 series. 

None. 

DI W 32U - 32-bit unsigned division 
(Assembled within an 8-bit offset 

(non-trappable). 
range of DIV32S.) 

INPUT 

OUTPUT 

D0 = signed dividend. Dl = signed 

V * 1: division by zero, arguments 

divisor. 
unchanged. 


V = 0: division completed. 

D0 = signed quotient. 

D1 3 remainder (negative if D0 is negative). 

ERRORS None. 

REG USE CCR D0 D1 (A7) 

:STACK USE (USP) 18 (including call to DIV32U). 

RAM USE None. 

LENGTH 46 

CYCLES Not given. 


1 

t 

♦discreet 
♦reentrant 

♦interruptable ♦promable 

♦relocatable ♦robust 


MOVE 

SR,-(A7) 

:Save Condition Codes and set 

40E7 

BSET 

#1, (A7) 

sstacked overflow flag V for 
:if divisor is zero. 

08D7 

0001 

TST.L 

Dl 

:Test divisor, if zero exit 

4A81 

BEQ 

DIVS0 

:immediately with V = 1. 

6722 

BCLR 

#1(A7) 

{Else clear stacked V flag to 
:show division valid. 

0897 

0001 

MOVE.W 

#1,-<A7) 

:Put a positive "sign-word" on 
:stack for sign calculation. 

3F3C 

0001 

TST.L 

D0 

:Test sign of dividend, skip 

4 A80 

BPL 

DIVSA 

:if positive as okay, 

6A04 

NEG.W 

(A7) 

seise change sign-word and get 

4457 

NEG.L 

D0 

labsolute dividend value. 

4480 

TST.L 

Dl 

sRepeat process to get absolute 

4A81 

BPL 

DIVSB 

:value of divisor in Dl and 

6 A04 

NEG.W 

(A7) 

sstacked sign-word positive only 

4457 

NEG.L 

Dl 

:if arguments had same siqn. 

4481 


DIVSB 

BSR 

DIV32U 

:Go divide absolute values. 

61 dd 


TST.W 

(A7) + 

sTest sign-word while clearing 

4A5F 


BPL 

DIVSC 

sit off stack, skip if positive, 

6 A04 


NEG.L 

D0 

seise negative so negate 

4480 


NEG.L 

Dl 

squotient and remainder. 

4481 

DIVSC 

:Label 

for positive 

result skipping negation. 


DIVS0 

:Ear 1y 

exit label for division by zero. 



RTR 


sExit, restoring CCR. 

4E77 







DATASHEET 2 


3 DIV32U 

:=a:::i::isr:zri=::c:r:3=:=:==c::2ii:==:ir=:::=:=B=r: 

32-bit unsigned division (non-trappable). 

JOB 

To divide one unsigned (absolute) number by another, 
returning unsigned quotient and remainder, or 
division by zero flag. 

ACTION 

IF divisor = 0: 


THEN [ Set division by zero flag. ] 

ELSE C Clear division by zero flag. 


Clear remainder accumulator. 

FOR 32-bit count: 

: 

[ Shift dividend left 1-bit into remainder. 
Clear dividend lowest bit as quotient bit. 

IF divisor < remainder: 

s 

[ Remainder = remainder - divisor. 

Set quotient bit. ] ] ] 

•CPU 

M68000 series. 

: HARDWARE 

None. 

{SOFTWARE 

None. 

: INPUT 

D0 = unsigned dividend. Dl = unsigned divisor. 

{OUTPUT 

V = 1: division by zero, arguments unchanged. 

V = 0: division completed. 

t 

D0 = unsigned quotient. 

Dl = absolute remainder. 

{ERRORS 

None. 

sREG USE 

CCR D0 Dl (A7) 

{STACK USE 

(USP) 10. 

:RAM USE 

None. 

{LENGTH 

46 

{CYCLES 

Not given. 


CLASS 1 

****** 


♦ dlscreet 
♦reentrant 


*interruptab1e 
♦relocatable 


♦promable 
♦robust 


DIV32U MOVE SR,-(A7) :Save Condition Codes and set 

BSET # 1, (A7) sstacked overflow flag V for 

{if dlvisor is zero. 

TST.L D1 sTest divisor, if zero exit 

BEQ DIVU0 simaediately with V * 1. 

BCLR • 1 <A7) :Else clear stacked V flag to 

:show division valid. 

MOVEM.L D2/D3,-(A7) :Save working registers D2 k D3 
son user stack. 

MOVE.L D1,D2 :Hove divisor to D2 and clear 

CLR.L D1 :D1 for remainder register. 

MOVEQ #31,D3 :Set count for 32 bit division. 


DIVULP ASL.L 
ROXL.L 


DIVU0 


sLoop, shifting next dividend 
sbit to remainder and clearing 
:quotient bit (bit 0,D0). 
sTest if divisor will subtract, 
:skipping if not. 
sElse set quotient bit in D0 
stake divisor from remainder. 
sAlways decrement counter, loop 
s unti1 D3 = -1 (32 times). 
sRestore working registers 
sD2 and D3 from user stack. 
Early exit label for division by zero. 


CMP.L 

BCS 

ADDQ.B 

SUB.L 

DBF 


• 1. D0 

• 1, D1 

D2,D1 
DIVUA 
#1, D0 
D2,D1 
D3,DIVULP 


MOVEM.L (A7) + ,D2/D3 


40E7 
08D7 
0001 
4A81 
6722 
0897 
0001 
48E7 
3000 
2401 
4281 
761F 

E380 
E391 

B282 
6504 
5200 
9282 
51CB 
FFF2 
4CDF 
000C 


RTR 


sExit, restoring CCR. 
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ZSO BANK 
SWITCHING 

I wrote in January that the Z80 
block repeat instructions, 

LDIR and LDDR, could not be 
used for moving data 
between parallel banks of 
RAM/ROM. Since then I have 
been overwhelmed by letters 
from programmers whose 
machines do switch data from 
ROM to a RAM bank 
occupying identical addresses 


— I think I've got the 
message! 

Keith Bremer of Chorlton 
utilises such a facility on his 
old NASCOM II which allows 
memory banks to be 
independently set for 'read' or 
'write'. 

With one of two parallel 
blocks read-disabled (write- 
enabled) and the other write- 
disabled (read-enabled), 

LDDR or LDIR is used with the 
source pointer HL having the 
same value as the destination 
pointer DE to copy data. 


showing among four coins is 
zero). Recursive routines are 
very heavy users of stack and 


USEFUL TRICKS 

Alastair Macdonald of King's 
Lynn would like to see more 
space given over in Subset to 
the unspecified instructions 
that seem to come with every 
processor, and all those natty 
programming tricks that 
aren't quite so obvious. As an 
example, he notes that the 
CLR instruction cannot be 
used to zero a 68000 address 


not particularly well suited to 
the small 256-byte stacking 
facility of the 6502. 


register, but the instruction 
'SUBA An,An' will do the job 
without affecting the 
condition codes. 

Subset has pointed out 
quite a few wrinkles in the 
past. Check them up in the 
Subset index (February 1983 
and January 1985). If you do 
discover any new ways to 
ease the programmer's task, 
send them in and let everyone 
know. 


FRAMED 

Keith Bremer is also due an 
apology. I didn't mention the 
most obvious use of his 
routines ENTRY and EXIT in 
my introduction to them in 
February. 

Although I stressed the 
possibilities of using the 
routines to set up and index 
stack frames, Keith submitted 
them primarily as a solution 
to the perennial problem of 
assembler programming — 
pushing more than you pop. 
The Z80 stack is the most 
obvious place for temporary 


workspace, but is also very 
dangerous. All stack used 
within the routine must be 
tidied up before exit. If not, 
the most likely result will be 
an irrecoverable attempt to 
execute data in video RAM as 
the PC is loaded with the high 
order word of your square 
root, or whatever. Keith's 
routines ensure against this 
possibility by saving the top- 
of-stack address (that is, the 
location of the return address) 
in IX at the start of a routine 
and reloading the stack 
pointer from it on exit from 
the routine. 


PASCAL’S 

TRIANGLE 

PASCAL, from Robert 
Gardner-Medwin of Heddon- 
on-the-Wall, is a routine to 
calculate the value in any 
indexed cell of the well known 
Pascal's Triangle. 

The triangle is constructed 
by adding two adjacent 
values to form the value that 
lies between them on the next 
row. 

This is shown (skewed into 
an orthogonal grid) in Fig 1. 


Gamblers will recognise the 
triangle as a tabulation of the 
probabilities for (X) heads 
uppermost among (Y) tossed 
coins. A-level students will 
also recognise the values as 
the coefficients of binomial 
expansionsfor (b+a) y and 
calculated by the formula 
C(x,y) = y! / (x!(y-x)!). 

The '!' is a factorial sign 
denoting that all integers 


from x or y down to unity be 
multiplied together. Using the 
coefficient formula can be 
complex, very slow, and can 
produce intermediate values 
of astronomical proportions. 
Robert's algorithm uses only 
simple three-byte addition 
and single-byte comparisons 
to achieve the same result. 

PASCAL is recursive: since 
each cell value is the sum of 
the two values above it in the 
triangle, the method simply 
decrements Y and X in turn 
and calls itself to calculate the 
new (X,Y). Recursion ends 
when X= 0, or when X = Y 


and the cell value is 1. Each 
return but the last is to the 
next higher level where the Is 
are accumulated. The routine 
does not recurse when X = 0 
or X = Y on input, but returns 
the correct value of 1 (if input 
X is greater than Y the routine 
still returns a default value of 
1, although logically these 
values should be 0 — the 
probability of five heads 


Columns (X) i 13 

i 

2 

4 

5 

6 7 8 

9 

Rows (Y): 0 1 

1 1 

i 

i 

1 

1 

1 

1 

1 1 1 
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1 

1 1 

2 1 

1 

2 

1 

1 

1 

1 

1 

1 
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1 
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3 1 

3 

3 

1 

1 

1 1 1 
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1 
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Fig 1 Pascal's triangle 
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DATASHEET 3 

:» PASCAL 

Calculate Pascal triangle cell value. 



II 

II 

II 

II 

u 

It 

H 

It 

:S3C33BS3B3: 

II 

II 

II 

N 

II 

II 

II 

II 

II 

U 

II 

II 

N 

II 

II 

II 

n 

N 

II 

u 

N 

N 

U 

H 

II 

M 

II 


SB 

: JOB 

To calculate the value of a single cell in the 


: 

Pascal triangle (or coefficient of a binomial 


: 

expansion) 

by recursively calculating preceeding 



cell values and adding. 



•ACTION 

(To calculate the Pascal number P(x,y) where 

x i s 


: 

the column 

value and y is the row value, x and y are 

: 

repeatedly 

reduced until x = 0 or x*y where P(x,y)*l. 


» 

The number 

of reductions gives the required 

value.) 



IF x ® 0 OR ! 

< >*y { 



: 

THENi [ P(x.y) - 1. 3 



! 

ELSEi C y i 

« y - 1. Call PASCAL, compute P(x, 

y-l). 


: 

Push current result. 



i 

X i 

■ x - 1. Call PASCAL, compute P(x- 

l.y-i). 



Result ■ current result + stacked result. 


• 

y 

* y + 1. x = x + 1. 3 



: CPU 

6502 




:HARDWARE 

None. 




:SOFTWARE 

None. 




: INPUT 

X = Pascal 

triangle cell column. 



! 

Y = Pascal 

triangle cell row. 



{OUTPUT 

The cell v 

alue, P ( X,Y ) , is in Ml,2,3. 



: 

P ( X , Y ) = Y 

! / (X 1 * (Y-X) ! ) . 




(If X*0 or 

X >* Y then result = 1 . ) 




M0, P and 

A are changed. 




X and Y are unchanged. 



: ERRORS 

Large input X or Y values could cause the Stack 



Pointer to 

wraparound the 256-byte stack or 

an 



overflow of the 3-byte result variable. 



: REG USE 

P A X Y 




{STACK USE 

3X + 2Y - 

2 



: RAM USE 

M0 Ml M2 M3 



iLENGTH 

56 




{CYCLES 

IF X=0: 27 

’. IF 0< X > B Y { 32. 



: 

IF 0< X < Y { 

(27 * (Y-l ) ! ) / (X ! ( (Y-l ) -X) !) 



: 


+ (32 * (Y-l) ! ) / (( X- 1) ! (Y-X) ! ) 





+ (88 * ( Y !- 1 ) ) / (X ! (Y-X) !) . 



•.CLASS 2 

-discreet 

♦interruptable ♦promable 



♦reentrant -relocatable -robust 



II 

II 

II 

II 

II 

II 

II 

II 

H 

II 

II 

II 

II 

It 

II 

H 

II 

II 

M 

II 

H 

H 

N 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

N 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

N 

33 

PASCAL STY 

M0 

{Save y value for comparison. 

84 M0 


TX A 


{First test x value for zero, 

8A 


BEQ 

EQUAL 

{if so, P ( x,y ) « 1. 

F0 28 


CPX 

M0 

{Else test if x>*y, 

E4 M0 


BCS 

EQUAL 

{if so, P ( x,y ) = 1. 

B0 24 


DEY 


{Else compute P (x ,y - 1 ) by a 

88 


JSR 

PASCAL 

{recursive call to PASCAL. 

20 lo 

hi 

LDA 

M3 

{Ml,2,3 (M3 hi-byte) contains 

A5 M3 


PHA 


svalue of preceeding cell at 

48 


LDA 

M2 

: (x , y-1) so save it on stack 

A5 M2 


PHA 


{before computing other cell 

48 


LDA 

Ml 

{which adds to it to give, value 

A5 Ml 


PHA 


: at (x ,y) . 

48 


DEX 


{Compute value at cell (x—l,y—1) 

CA 


JSR 

PASCAL 

{by recursive call to PASCAL. 

20 lo 

hi 

CLC 


{Ml,2,3 now contains value of 

18 


PLA 


{cell at (x—l,y—1) , so add the 

68 


ADC 

Ml 

{top 3-bytes of stack, value at 

65 Ml 


STA 

Ml 

{cell (x,y-l), to form value 

85 Ml 


PLA 


{ of cell at (x , y) , storing 

68 


ADC 

M2 

{ result in Ml ,2,3. 

65 M2 


STA 

M2 

{ The recursive algorithm used 

85 M2 


PLA 


{repeatedly reduces x and y until 

68 


ADC 

M3 

{either x«0 or x«y ... in either 

65 M3 


STA 

M3 

lease giving a cell value of 1. 

85 M3 


INY 


iSet x and y to index current 

C8 


I NX 


icell and exit either to compute 

E8 


RTS 


inext cell or exit routine. 

60 


EQUAL LDA 

*1 

{Either x«0 or x>*y. In both 

A9 01 


STA 

Ml 

leases P(x,y) ■ 1 so set result 

85 Ml 


LDA 

«0 

lin Ml,2,3 to 1 . Then exit this 

A 9 00 


STA 

M2 

{level to compute cell value at 

85 M2 


STA 

M3 

inext level, or exit routine if 

85 M3 


RTS 


{required cell value computed. 

60 


•SS33S3SSX3 

ssszasc^css 

zsxsBzazzsrzBssssssssBSSsrsasszre: 

SSSS3S3 

= x 
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TRANSACTION FILE 



TANDY Hi Res graphics unit 
Model 1.380x192 res user definable 
characters. Demonstration s/w, 
enhaned Basic, also gives lower case. 
Cost £170, accept £80. Can install. 
Tel: Fairfeat 823126 

• ACORN ELECTRON plus one 
interface. Acorn cassette recorder, 
many Acornsoft and Micropower 
titles. Books & joystick, worth 
£450+, fully guaranteed, £300 ono. 
Tel: Ipswich (0473) 73203. 

• BBC B. DFS, Opus 200k drive, 
Epson RX80, cassette deck, 
joystick, software Elite on disk. Cost 
£1,200, £750 for quick sale. Tel: 
Bristol 49674 after 6pm. 

• BBC B with two Omega 
compucorders, manual, software 
etc. Unpacked but never used. £370 
ono. Optional compatible Fisher 
14in flatscreen CTV, still boxed, plus 
aerial, £230. Tel: 01-935 967.6. 

• SINCLAIR QL. Including all 
leads, user guide and microdrive 
cassettes. Also joystick adapter and 
books £330 ono. Quick sale. Tel: 
Philip Bennett, Ormskirk (0695) 
72255. 


• IBM-PC 320k memory. One 360k 
drive plus new Davong 5 megabyte 
high speed Winchester. Back-up 
disks plus business software recently 
checked by approved service 
engineers. Tel: 01-789 5162 eve, 
£2,000 ono. 

• ICL PC model 31 128k. 5mg hard 
disk plus Wordstar mailmerge. 
£1,800. Tel: Mr. Addison, (0444) 
412823. 

• SHARP MZ80K (48k). New 
CRT. Lots of software including 5 
Basics, Forth, Fortran, Pascal, 
mach/code, Zen, assembler. Full 
documentation plus many games etc. 
£250 ono. Tel: Dave, 0268 743087 
(Essex) 

• TRS80 Model I Level II 48k. 
Twindisk drives, high resolution 
graphics, RS232, green monitor + 
sound board, Eprom programmer 
software; LDos, NewDos80, 
Superscript, Edtasm; plus many 
more programs. £400. Tel: Phil, 
01-5214448. 

• ACT SIRIUS I. 10Mb hard disk, 
boxed, DBasell, Supercalc 2, 
Wordstar +40 floppy disks and 
communications software. £2,400 
ono. Call Mike on 01-485 0209, eve 
or 01-837 0384 day. 

• APPLE II CP/M software; 
Wordstar, DBasell, Pascal, Cobol, 
Calcstar and Datastar, £30 each. Tel: 
Daryl (0724) 720250, 7-9pm. 

• Z80 COMPUTER. S100, problem 
solver systems. Pertec 8in DD + 
extensive s/ware. Diablo 630 printer, 
Tclevideo Ivl-920B. RS232 I/O 
tester (break-out) box. Offers 
together or separate. Tel: 01-906 
3209 eve/weekends. 

• LYNX 48k micro computer. All 
leads, psu, manual, and two user 
magazines. Also two books on Lynx 
Basic and over £30 worth of 
software. £95. Tel: Manchester (061) 
766 9247. 


Yojjrchance to buy, selj orswajp equipment. 


• BBC Model B. Fitted Watford 
DFS, Ultracalc Cumana disk drive. 
All un-boxed, un-wanted present. 
Tel: Dennis, 01-452 1736 after 7 pm 
or weekends. 

• PERSONAL COMPUTER 
WORLD and Practical Computing 
magazines from 1978/9 onwards. 
Some years in binders. Sell in year 
sets only. Offers Jebb, 72 West 
Street, Dunstable, Beds LU6 1NX. 
Tel: (0582) 607690. 

• PROGRAM SET: Perfect Writer, 
Speller, Calc, Filer for IBM-PC. 
Unused, value over £750, £400 ono. 
Latest IBM-PC version Flight 
Simulator (duplicated present). Cost 
£55. £35 no offers. Tel: Sid 0438 
736030. 

• COMPLETE SYSTEM: APPLE 
II + 48k. Two Apple II disk-drives 
(one with control), 1 lin Hitachi 
VDU. Epson RX80FT printer (6 
mths old). All recently serviced, 
report available. £980 ono. Tel: 0392 
76089. 

• EPSON RX80FT printer. Hardly 
used, boxed as new. £220 please. 

Tel: 01-556 5164 (Leytonstone). 

• PET 3016, updated to 4032, with 
disk unit 2031 and cassette recorder. 
Excellent condition, manuals etc, 
£275 ono. Tel: Fareham (0329) 

235117 eve. 

• ATARI 800 48k. 810 disk drive, 
cassette recorder, joystick, many 
books + £500 worth of software; 
including Microsoft Basic, £5(X) ono. 
Tel: Cardiff (0222) 778421. 

• TANDY Model 1 48kL2, 

TRSDos, 2 drives, monitor, assorted 
games, £300. Ashford, Middlesex. 
Tel: 07842 41019. 

• HP41C CALCULATOR. As 
new, boxed, all manuals etc, with 
one memory module. £100. Tel: 

John (0276) 63311 ext 3064 daytime, 
weekdays or(0276)685108 eve. 

• A PPLE11 +. 64k, disk drives, 
colour monitor, Pascal, Logo, 
printer interface AD/DA interface, 
clock, Eprom programmer, all with 
manuals. Extra books and software 
galore, £850 ono. Tel: Wrexham 
(0978)840629. 

• SHARP MZ-80K (48k RAM). 
With integral monitor and cassette 
deck. Also included: Basic, Pascal, 
manuals, two extra books, dust- 
cover and several games, £175. Tel: 
Broxton 450. (after 5.30pm 
weekdays). 

• VIDEO GENIE 16k with integral 
cassette recorder, sound box, vu 
meter and some software. All leads, 
boxed as new, £120 ono. Write 
RM202, Taylor House, Oxstalls 
Lane, Gloucester, GL2 9JR. Mr. 
Caddick. 

• NEC PC800 with 64k and two 
160k disk drives. With Wordstar, 
and Silver Reed daisy wheel printer, 
colour vdu, £800 ono. Tel: 06845 
2651 (eves). 

• SHARP MZ80K 48k. vgcplus 
hi-res graphics option. Basics, Forth, 
assemblers and many games. 


Includes books, manuals and user 
notes. Must sell. Best offer £120+ 
secures. Tel: 01-889 1090 (eve). 

• EPSON HX20, expansion unit, 
charger, no cassette drive, good 
condition. Offers over £220. Contact 
Leon on 01-881 3435. 

• IBM PC compatible Corona PC. 
256k RAM, twin disks, RGB card, 
monitor, centronics, extensive 
software. £1,100. Tel: Coventry 
419769 after 6pm. 

• APPLE II Europlus with Apple 
monitor II, Apple disc drive + 
interface, 16k language card, 
Silentype printer, games paddles, 
Applewriter II word processor. With 
all manuals. Virtually unused, £595. 
Tel: Bourne End (06285) 25895, 
eves-w/ends. 

• APPLE III computer. Monitor 
and additional drive, software 
including Visicalc, Applewriter, 

Mail List Manager, system software 
with Apple II emulator, £995. Apple 
III disk drive £140. Tel: Bourne End 
(06285) 25895, eves-w/ends. 

• SIRIUS software. Control-C 
CC86 compiler under CP/M-86 
complete with reference manual £95. 
Tel: Bordon (04203)7194. 

• OKI MICROLINE 80. Supports 
all Tandy Model I graphics, £90 ono. 
Tel: 01-579 3808, Simpson. 1 
Northcroft Rd, Ealing, London W13 
9SR. 

• TURBO PASCAL for IBM PC, 
Sanyo 550 series etc, £40 or W H Y. 
for Sanyo. Also can convert IBM 
Basic programs to ASCII format. 

Tel: 0491 39497. 

• SIRIUS I, 128k, 1.2Mb. MS-Dos, 
CP/M-86, MsBasic, CBasic, 
database, spreadsheet, word 
processor, Basic compiler, one year 
old, very good condition, £1,300. 

Tel: 021 384 6064. 

• WANTED: 8080A based micro 
system with RAM, ROM, etc built 
on cards using S100 Bus. Need not 
be working, S100 cards only will do. 
Tel: 041 429 4844 eve. Keep cheap. 

• NEWBRAIN accessories wanted: 
Books, software and especially 
hardware, disk drive(s) and 
controller, ROM and I/O 
information too. Anything 
considered! Tel: Canterbury (0227) 
463564. Andrew, weekends. 

• NEWBRAIN Model A, Sanyo 
monitor DM2112, software, 
technical manual, Newbrain 
dissected. Getting More From Your 
Newbrain, magazine listings, NBug 
magazines. Chess, Othello, 
assemblers. Quick sale, £225 ono. 
6.30pm-9.30pm weekdays. Tel: 021 
476 2430. 

• IBM PC. Colour, 312k ROM 
2x320k drives, graphics printer, PC 
Dos2, concurrent CP/M-86, CBasic- 
86, UCSD P-system Pascal, 
Multiplan, Microplan, Nultimate, 
Wordstar, Palantir, Friday, Copy II 
PC, Sideways, Sidekick, 

Diagnostics, Flight Simulator, etc, 
£3,250. Tel: 01-731 4192. 

• COMMODORE 700. 256k RAM. 


Little used. See review in PCW Jan 
'84. Low price for quick sale £450. 
Logabax LX180RO serial printer 
175Cps needs attn. £175 ono. Tel: 
0933 675188. 

• APPLE II compatible disk drives 
(two) plus interface card, grappler + 
printer card and cable, Z80 card. 
Hardly used £250 or split. Tel: Barry 
Bond, home: 0949 20556 or work: 
0533 545123. 

• BBC MODEL B. Bought Dec '84. 
Hardly used, with DDFS, View, and 
Pascal ROMS, 13 ROM board, CLS 
400k. DSDD disk drive, Microvitec 
1451 colour monitor, manuals, 
magazines, £1,050 inc VAT. Tel: 
Sammy, London, 01-352 3700. 

• KAYPRO 2 twin disk, monitor, 
extra software, £900 ono or swap for 
IBM PC type machine with cash 
adjustment. Machine has hardly 
been used. Tel: 01-478 5936 eves or 
weekends. 

• 80Bus Nascom Gemini boards, 
Gemini GM812 IVC £75. Nascom 
I/O board with three Z80 PIO's and 
one Z80 CTC £50. Sidcup, Kent, 
01-303 7852 eves and weekends. 

• CBM32k wanted. Also printer, 
disk-drives, modems, software. 
Contact Ray Calverley, 061 368 9216 
day, or 061 427 7765 eve. 

• APPLE software half price. 
Defender, Zaxxon, Decathlon, 

Flight Simulator, Graphics 
Magician, Bag Of Tricks, GPLE 
Data Capture, many more. All 
originals with full documentation. 
Tel: Guildford (0483) 69975 eve. 

• HEWLETT PACKARD 75C 
handheld computer 24k. Original 
wrapping, manuals. Textformatter 
150 magnetic strips. HP.GP-I/O 
interface for a parallel printer. Mint 
condition £600 ono. Tel: (0932) 
46579 Weybridge, Surrey. 

• OCTET interface for Olivetti 121 
£195. ITT 2020 Apple system plus 
two Apple drives with The Last One 
£400 or £300 without The Last One. 
Tel: Chelmsford 263811 after 5pm. 

• BBC Hitachi disk drives with all 
leads and instructions, £120 pair. 
Wanted: Apple IIC. Tel: 0379 
870633. 

• CBM64 disk system; includes 
Superbase64, Vizawrite, Practicalc, 
utilities, Simons Basic, Payroll, plus 
many games, manuals, books, etc. 
Bargain £475 ono. May split, for 
details. Tel: Caterham 47320 eve. 

• BBC R.H. electronics lightpen, 8k 
Forth ROM. 0-90 DFS ROM. Leo 
Brodie, Starting Forth Book. Any 
reasonable offer considered. Tel: 

061 430 2060. Dave. 

• TANDY TRS80 model II. Twin 
disk with TRS 80 printer including 
software £850 ono. John Robinson, 
061-728 2438. 

• SHARP MZ80K 48k; + 2 Basics 
£180 ono. C GLM5 + cassette deck, 
printer cable, Falc cartridge, 4 games 
£80 ono. Tel: Huntingdon 0480 
75036 after 6pm. Buyer collects or 
pays carriage. 


• TANDY model 3. Single disk 
drive, complete with various 
software including Pascal and Edas. 
Bargain at £450 ono. Tel: Reading 
(0734)665771. 

• SHARP MZ80K. VGC, 
languages, m/code, toolpak, 
manuals, magazines, £180. Sharp P3 
printer. Sharp I/O box and interface 
card, cables, manuals, £160. Zen 
assembler £12. Dean database £10. 
Tel: Horsham (0403) 65146. 

• POWER BANK. 250VA 
uninterruptable power supply. 
Stabilised voltage and frequency. 
Bought for £480. Recently uprated 
by Power Testing. First reasonable 
offer accepted. Kirkwood, 198 
Dalkeith Road, Edinburgh EH 16 
5DT. Tel: 031 669 3262. 

• CBM 4032 with 4040 d/drive(s) 
and Visicalc £450. Also 1541 D/drive 
plus software £150 and MW-302C 
hardware centronics interface for 
C64 £50. Also books. Offers. Tel: 

061 789 5445 eve. 

• S100 boards and case for sale. 

Also Heathkit H14 printer and H19 
terminal. Send sae for full list. Mr 
Norrie, 1 Bellard Road, West 
Kilbride, KA23 9JT. Some CP/M- 
80, software also available. 

• OSBORNE 01. Usual software 
plus DBasell plus Grafiks, NEC 
8023 matrix printer, lOin monitor, all 
cables, 30 disks + storage, listing 
paper, £700. Could deliver. Tel: Kim 
Swain, Ascot 28808 (office), 

Bracknell 425888 (home). 

• MEMOTECH MTX 512. 

Software and all leads. 10 months 
old, in original box, good as new. 
Hardly used, £250 ono. Tel: 

Brighton (0273)502603. 

• COMPUTER SYSTEM. 
Expanded TRS80I Level II 32k. 
Dot-matrix LPVII printer (BBC, 
Dragon etc compatible), + interface 
+ paper, computer monitor, cassette 
recorder, nearly £200 assorted 
software/books, 19 tapes. Cash 
needed urgently, offers over £325 
(cost £1,150). Tel: St. Helens (0744) 
811816. 

• HEWLETT PACKARD HP41C 
plus card reader, Navpac, 

GamesPac, all hand books, overlays, 
over one hundred blank cards £180. 
Tel: 0287 24288 or 0287 24545. 

• TELEVIDEO 925 keyboard. 
Good condition, genuine reason for 
selling, £150. Tel: (0532) 664853 eve. 
22 The Avenue, Roundhay, Leeds 
LS8 1JG. 

• FOR SALE Memotech MTX512. 
Manuals, software, excellent 
condition. All leads included. 
Upgradable to CPM, £225 ono. Tel: 
Barnetby 688231 after 7 pm. 

• TRS-80 Model ! 64k. Twin disks, 
printer, monitor, Basic, APL, 
assembler. Forth, Pascal, Many 
manuals, books, disks, much 
software £250. Worth it for the disks, 
printer, monitor alone. Tel: 
Bracknell 0344 426409. 



TRANSACTION FILE ADVERTISEMENT FORM 


All Transaction File ads must be submitted by readers on this form or a photocopy of this form. Maximum 30 words. Print one word per box, very 
clearly. Name, address and/ortelephone number must be included in the 30 words. All ads must be accompanied by a flat fee of £2.50. Make cheques or 
POs payable to Personal Computer World. Ads accepted from private readers only. Ads cannot be repeated (unless sent in on another form) and we 
cannotguaranteeto print an ad in any specific issue. Please help our typesetter to help you by printing your ad very clearly. Send your completed form 
to: Transaction File, PCW, 62 Oxford Street, London W1A 2HG. 

Please find enclosed my cheque/PO for £2.50 for the following Transaction File ad. 
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WRITING FOR PCW 


Your chance to contrjbute to the magazme. 


We're offering readers a chance to get 
rich (well, at least richer) and to 
influence what's published in the 
magazine — by writing for it. We 
welcome approaches from would-be 
writers, including those who have 
never appeared in print before. It's 
often users with practical experience 
who have the most interesting things to 
say, so don't worry if your prose is less 
than perfect, we can take care of the 
polishing. 

If you have an idea for a feature write, 
with a brief synopsis, outlining the 
proposed structure and content. If your 
article is already written, then send it in 


for consideration. Remember to put 
your name and address on both the 
covering letter and the manuscript — 
along with a daytime phone number if 
possible. Manuscripts should be typed 
or printed out (dot matrix output is fine), 
in double-line spacing with ample 
margins top and bottom and on each 
side. 

Any accompanying program listings 
should be supplied on disk or cassette, 
ideally with a printout as well. 

We'll try to return all submissions 
sent in with a suitable sae, but make 
sure you keep a copy of everything you 
submit as well. 



Bear in mind that it's worth taking a 
look at the Back Issues advertisement to 
see what sort of things we have already 
published — after all there's no point in 
reinventing the wheel. And please be 
sure to tell us if you've contacted 
another magazine (perish the thought): 
it would be very awkward if the same 
article appeared elsewhere. Frankly, 
we're more likely to accept something 
which has been offered exclusively to 
us. 

Finally, we do pay for published work 
— the rate is £65 per 1000 words, and 
payment usually follows aboutfour-six 
weeks after publication. 



• •* 


Readers are strongly advised to check details with exhibition 
organisers before making arrangements, in order to avoid wasted journeys due 


to cancellations, printer's errors, and so on. 


US 

(Anaheim), Comdex/Winter (Computer Conf -1- Exbn). Contact: Interface Group Inc, 
300 First Ave, Needham, MA02 194 

21-24 March 

London 

(Olympia), Information Technology + Office Automation. Contact: BED Exbns Ltd, 
(01) 647 1001 

26-28 March 

Birmingham 

(NEC), Computer Exhibition-BIT. Contact: Cahners Exbns Ltd, (01) 891 5051 

26-29 March 

Atlanta 

(Georgia World Congress Centre), Softcon. Contact: Northeast Expositions, 31 

617 739 2000. 

March-3 April 

Paris 

(Palais des Congres), Unix Systems Expositions '85. Contact: Network Events Ltd, 
(0280) 815226. 

2-4 April 

Nottingham 

(East Midlands Conf Centre), Computer Assisted Learning. Contact: Dr Phillips, 

Shell Centre, University of Nottingham. 

11-13 April 

Manchester 

(Belle Vue), Northern Computer Show. Contact: Reed Exbns, (01) 643 8040. 

16-18 April 

Ireland 

(Dublin), Computec. Contact, (353) 1904171. 

16-19 April 

Poole 

(Arts Centre), Dorset Business Computer Fair. Contact: Business Computer Fairs, 
(0202) 513829. 

18-19 April 

London 

(Wembley Conf Centre), Audio Visual Exbn 84. Contact: N Thomas, Maclaren Exbns, 

PO Box 138, 79-81 High St, Croydon, CR9 3SS. 

22-25 April 

US 

(Atlanta), Comdex/Spring. Contact: as above. 

6-9 May 


LEISURE LINES 


Quickie 

No answers, no prizes. 

Farmer Brown told his wife: 'I went 
to the stable this morning and there 
were the same number of heads and 
arms in there, as there were legs and 
tails.' 

What is the least number of horses 


Brain-teasers from J J Clessa 


and riders that there must have been 
in the stable? 

Prize Puzzle 

Probably the most well-known 
triangular number these days is 15 — 
the number of red balls used in 
snooker to give an equilateral triangle 


of balls with five balls in each side. On 
smaller snooker tables 10 balls are 
used, to give a triangle with four balls 
in each side. 

Can you find the smallest three 
consecutive triangular numbers 
whose product is a perfect square 
greater than 1000? Answers, please. 
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SOFTWARE CENTRE 


CP/M CP/M-86 MSDOS 


MICROPRO SOFTWARE SYSTEM 

WORDSTAR: Best selling professional Word Processing software; On 
screen formatting, Block manipulation. File read/write, Simultaneous 
Editing and Printing £295 

MAILMERGE: Enhancement for document personalisation and mailing 
applications. £145 

SPELLSTAR: Enhancement for checking spelling and maintaining 

spelling dictionaries. £145 

STARINDEX: Useful package for creation of Table of Contents, Index, 

List of Figures. Interfaces to Wordstar to improve document 

presentation quickly and easily. £116 

INFOSTAR: Impressive Data Base system combining the power of 

Datastar with the flexibility of Reportstar. £295 

DATASTAR: Screen based Data Entry, vetting and retrieval system. 

Screen formats under user control. £175 

REPORTSTAR: Powerful report generator, provides much needed 
enhancement to Datastar for report production and transaction 

processing. £210 

CALCSTAR: Electronic spreadsheet with interfaces to all MicroPro 
products. £116 

WORDSTAR 2000: For the IBM PC 
£440 

NB: Combination prices — WS/MM 
£390; WS/MM/SP/SI £399 



DATABASE MANAGEMENT 

FORMULA II: Unique information management system with excep¬ 
tional capabilities for Application Generation. Multiple files and 
indexes, transaction processing, interactive, no programming language 

required. £450 

dBASE II: The most popular of data management systems, very powerful 

application generator. £365 

QUICKCOOE: Add-on facility for dBASE programmers to speed development 

process by generating dBASE command files. £200 

dGRAPH: Extremely useful program for graphical representation of dBASE and 

user created data files. £200 

dUTIL: Utility to speed up dBASE execution £69 

CARDBOX: Highly popular electronic card index system. Easy to use, with 

powerful retrieval facilities. £195 

FRIDAY: End user file management system from the authors of dBASE II. File 
definition, input and reporting under user control £195 

OPEN ACCESS: Multi-function Executives Information System £450 

RETRIEVE II: Information Management with unique features £495 

EVERYMAN: Database Systems £475 


Telesystems Ltd 


The Geans, 3 Wycombe Road, Prestwood, Bucks. HP16 ONZ Tel: 02406 6365 


Microsoft 

BASIC Interpreter 
BASIC Compiler 
FORTRAN Compiler 
COBOL Compiler 
C Compiler 
p/vcrAi 

BUSINESS BASIC 
Compiler 


PRO FORTRAN 



LANGUAGES 




CP/M 

MSDOS 

Digital Research 

CP/M 

CP/M- 

86 

PCDOS 

£325 

£325 

CBASIC Interpretor 

£130 

£275 


£365 

£365 

CBASIC Compiler 

£425 

£500 

£500 

£465 

£325 

PASCA17MT + 

£292 

£300 

£325 

£645 

£645 

C Compiler 


£295 

£295 


£465 

PERSONAL BASIC Int 


£130 



£285 

CIS COBOL 

£425 

£425 



£550 

F0RMS-2 

£110 

£110 




FILESHARE 

£250 

£425 


£185 

£99 

FORTRAN-77 


£295 

£295 

£185 

£185 

SUPERSOFT BASIC 
Compiler 


£200 

£200 

£220 

£320 

PRO PASCAL 

£220 

£320 

£320 


UTILITIES 

ASCOM: The most flexible asynchronous communications package 
available to the micro world Interactive, batch, menu-driven. Available 

for CP M CP M-86. MS PCDOS.£170 

BSTAM: Simple communications program for exchanging files between 

CP M systems. £150 

TRANSFER: System for exchanging files between CP/M systems Provided 
with full 8080 source code £130 

CONVMS: Operating system converter Runs MS00S programs under 

CP/M-86 .£70 

CONVCP: Operating system converter Runs CP/M-86 programs under 
MSDOS no 

ASSEMBLER PLUS: Disassembler for 8080 and Z80 programs £167 
DISKEDfT: Facility for editing disk held data by sector Invaluable aid £70 
IBM-CP/M COMPATIBILITY Set of programs that enable IBM 3740 disks to 
be used on CP/M, permitting transfer of files to/from IBM mainframes £110 
SPP: Speed Programming Package for use with Pascal/MT +.... £167 

XLT86: Converts 8080 assembler code to 8086 £106 

EM80 85: Emulator to run CP/M software under CP/M-86 £70 

DISPLAY MANAGER: Screen handling productivity aid for Digital 
Research compilers £333 

ACCESS MANAGER: File handling productivity aid for Digital Research 
compilers. £333 


APPLICATIONS 

MULTIPLAN: Eceptional electronic worksheet from Microsoft 

£159 

MULTI-TOOL WORD: Microsoft's advanced Word Processor 
with optional! Mouse for added flexibility £299 

SUPERCALC: Fast action spreadsheet and planning aid £200 
ABSTAT: Powerful statistics package £295 

GRAPHSTAT: Versatile statistics and graphics package tor the 

Epson QX10, IBM-PC and Sirius.£195 

ALIAS ACCOUNTS: Fully integrated accounts system with 

inbuilt hooks to dBASE II. £1200 

ALIAS PAYROLL SSP: Standalone or integrated system with 
optional links to ALIAS accounts each £600 

RCS LEDGERS: Sales. Purchase, Nominal ledgers in MBASIC 

source code.each £300 

RCS PAYROLL: Full function, highly used package £500 
STATISTICS PACK: Over 25 easily used routines in MBASIC 

£120 

MATHS PACKAGE: Interactive routines (40 + ) in MBASIC £120 


MISCELLANEOUS 

CP/M 2.2: Standard operating system on 8" disk . £130 

CP/M-86: Standard 16-bit operating system. £225 

SUPERSORT : Full function Sort/Merge/Selection package . 

£145 

MSORT: Standalone and COBOL hosted Sort package ... £149 
MAGSAM: MBASIC utility to provide multi-key ISAM file 

facilities . £150 

TOUCH'N'GO: Teach yourself keyboard skills . £40 

MICROSOFT MOUSE: Mouse, interface card and soft¬ 
ware . £149 

OPTIMISER: Interactive Linear Programming package ... £325 
PROSTAR TRAINING GUIDE: Independent instruction on the 

use of MicroPro'STAR'products. £30 

EXPRESSBASEII: Productivity aid for dBASE II. £125 


PLEASE CALL FOR FULL LIST 


PRICES EXCLUDE VAT 


DEALER ENQUIRIES INVITED 
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LEISURE LINES 


on postcards only (letters are auto¬ 
matically disqualified) to PCW Prize 
Puzzle, April 85 Leisure Lines, 62 
Oxford Street, London W1. Entries to 
arrive not later than 31 May 1985. 

January Prize Puzzle 

Cries of 'Easy', 'I didn't need a micro 
for it', and 'When are you going to 
give us a really difficult problem' 
greeted the puzzle about the missing 
pages in my book. Funnily enough, 


although there was a good response 
— over 230 entries — about 15 per 
cent contained incorrect answers. 

Anyway, the answer required was 
59-92. One other possible answer was 
the two pages 1283-1284, but we did 
say that a whole section was missing. 
Finally, the answer 143-159 is not valid 
since page 143 could not be missing 
unless 142 was also; the same with 
pages 159 and 160. Try it and see. And 
as for those who said page 2567 on its 



own — well, really! 

The winner drawn from the prize- 
hungry mob at random was Mr 
Anthony Hiorns of Aberystwyth. Con¬ 
gratulations Mr Hiorns, your prize is 
on its way. 

Meanwhile, many thanks to those of 
you who have sent in ideas for puz¬ 
zles. Two or three came with this 
month's batch of puzzle entries and 
we're looking closely at them for 
future use. 


NUMBERS 


A simplp problem on sumsofpoyyers fronn Mike Mudge. 


In 1851 E Poulet noticed that the 
integers 1,2,3,... 27 could be sepa¬ 
rated into three sets, each having the 
same sum and sum of squares. Thus 
(1,6,8,12,14,16,20,22,27); 

(2.4.9.10.15.17.21.23.25) ; 

(3.5.7.11.13.18.19.24.26) where the 
sum of the numbers in each set is 126 
and the sum of their squares is 2310. 

In 1911 E N Barisien separated the 
integers 1,2,3, ...32 into four sets 
having the same properties. Thus 
(1,8,10,15,20,21,27,30); 

(4,5,11,14,17,24,26,31 ); 
(2,7,9,16,19,22,28,29); 
(3,6,12,13,18,23,25,32) with sum 132 
and sum of squares 2860 in each set. 

In 1913 G Terry quoted 

(1,12,21,43,52,63) and (3,7,28,36,57,61) 
as having the same sum, sum of 
squares, of cubes, of fourth powers and 
of fifth powers. 

Theorem (G Terry 1912) The first 2 n (2a 
-l- 1) integers can be separated into two 
sets, each having the same 

number of elements and the same 
sum of t th powers for t = 1,2 ... n. 

For example: a = 1, n = 3, 

(1,3,7,8,9,11,14,16,17,18,22,24) and 
(2,4,5,6,10,12,13,15,19,20,21,23) each 
have sum of 150 sum of squares equal 
to 2450 and sum of cubes equal to 
45000. 

Problem Write a computer program to 
input n and a, and to output the two sets 


together with their sums of t th powers 
for t = 1 . . . n . . . then investigate the 
possible generalisation of each of the 
following: 

(1,5,10,16,27,28,38,39) £ (2,3,13,14,25, 
31,36,40) 

(1,5,10,24,28,42,47,51) 1 (2,3,12,21,31, 
40,49,50) 

where r denotes that the sets have 
equal sums of the k th powers for k = 
1,2,... n. 

Readers are invited to submit their 
program listings, output and hardware 
details to Mike Mudge, 'Square Acre', 
Stourbridge Road, Penn, Nr Wolve- 
hampton, Staffordshire WV4 5NF. Tel: 
(0902)892141. 

A suitable prize will be awarded to the 
best entry received by 1 July 1985. 

Please note that submissions can 
only be returned if a suitable stamped 
addressed envelope is provided. Ex¬ 
panded reviews of previous Numbers 
problems together with , subject to the 
approval of the contributor , copies of 
detailed programs from prize winning 
entries may also be requested. 

Binomial Coefficients , 
October 1984 

This problem attracted a small re¬ 
sponse, due probably to the amount of 
algebra in its formalism. However, 
these notes and results may encourage 


readers to return to it. 

(i) k = 7 has associated n values 21, 30 
and 54; no others are known. 

(ii) For a full discussion of this problem 
see P Erdos and G Szekeres, Some 
Number Theoretic Problems on Bino¬ 
mial Coefficients, Australian Mathema¬ 
tical Society Gazette Vol 5 (1978) 
pp97-99. 

(iii) There was a misprint: (’ 9 ) should 
read Ct). 

(iv) The sequence of n values is 
1,10,756,757,3160,3186,3187,3250, 
7560,7561,7651,20007,59548377 and 
59548401; other much larger values 
are known. For further discussion see 
P Erdos et al on the prime factors of 

( n), Mathematics of Computation 
Vol 29 (1975) pp83-92. 

This month's prize winner is AS 
Tickner of Pinner, Middlesex, using 
Basicon a ZX81 extending (i) to include 
k = 13 , n = 33,36,56; k = 17, n = 36. In (ii) 
the primes were studied up to 599. 
Further studies by Mr Tickner used an 
HP 85 together with some algebraic 
insight into binomial coefficients. 

If k is greater than or equal to 9, is it 
true that three is a factor of 



Albebra can be intimidating, but a 
little research and commitment works 
wonders! 


MICROCHESS 


Kevip O'Connell looks at Elite )Cs winning moves at the Fourth World 

Microcomputep Chess CJrarnpionship 


White: Elite X. Black: Psion. Sicilian 
Defence. Notes by Kevin O'Connell. 

It's no good having a won game unless 
your technique is good enough to 
convert that position into the full point, 
as testified by the following game from 
the Fourth World Microcomputer 
Chess Championship played in Glas¬ 
gow last September. 


1 

e2-e4 

c7-c5 

2 

Ngl-f3 

Nb8-c6 

3 

Bfl-b5 

e7-e6 

4 

0-0 

Ng8-e7 

5 

c2-c3 

a7-a6 

6 

Bb5xc6 

Ne7xc6 

7 

d2-d4 

c5xd4 

8 

c3xd4 

d7-d5 

9 

e4-e5 



(This assures White of a lot of extra 
space; it also fixes the backward pawn 
on d4 as a permanent weakness and 
long-term target for Black.) 


9 


Bf8-e7 

10 

Nb1-c3 

0-0 

11 

Bc1-f4 

Bc8-d7 

12 

Qd1-d2 

Qd8-b6 

13 

Rfl-cl 

Rf8-c8 
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ACORN ELECTRON WITH FREE COMPANION 

EXPANSION UNIT 


The Companion Expansion is a nigged 
aluminium case that bolts firmly onto the 
back of the Electron. It contains a six slot 
mother board with three connectors 
installed that can be used to expand your 
Electron to a more complete system. 


Acorn Electron £173.00 + vat 

Companion Exp. Unit £29.00 + vat 
Printer & User Port £19.90 + vat 
Sideways ROM Board £19.90 + vat 
Joystick Board £12.90 + vat 

Prototyping Board £9.90 + vat 

Boards in Development 
Disk Interface 
Memory Expansion 
Relay Board 

Serial Communications Board 
Econet Interface 


APPLE MACINTOSH 


it 



If you can point, you can 
use a Macintosh.” 


• 68000 Processor 

• 128K RAM 

• Built-in 400K Disk 

• Macwrite 

• Macpaint 

• Built-in high 
resolution screen 


MAC £1590 + vat 


MAC & Imagewriter £1890 + vat 


ACT APRICOT 

APRICOT PC 


£1199 

V v + VAT 

j*L 

APRICOT Xi 

,op^ £2199 

+ VAT 



All Apricots come 


with MS-DOS, Basic, 


Supercalc, Super planner, Superwriter. 


COMPSHOP PRICE PROMISE 

— We guarantee to match the 
price on equipment offered 
from stock through any other 
supplier. 

Educational 
enquiries and 
orders welcome. 

Quotations given. 

One year warranty 
on all products. 


COMPSHOP was established in 
1978 and has continually offered 
the best in micro computers 
to discerning customers. 

We sell only 
computers and 
peripherals, and 
therefore can 
offer the support 
many other 
shops cannot. 





All prices quoted are exclusive of VAT. Delivery is added at cost. 
Please make cheques and postal orders payable to COMPSHOP 
LTD., or phone your order quoting BARCLAYCARD, ACCESS, 
DINERS CLUB or AMERICAN EXPRESS number 



14 Station Road, New Barnet, Hertfordshire, EN5 1QW 
(Close to New Barnet BR Station - Moorgate Line) 
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G 
OPEN (BARNET) - 10am - 7pm - Monday to Saturday _ 



APPLE 2c 

• 128K RAM 

• Built-in Disk Drive 

• 80 Column Display 

Apple 2c £799 + vat 
2c Monitor £129 +• vat 
Additional 

Drive £199 +• vat 

Monitor Stand £27 + vat 
Epson 

RX80FT £259 + vat 
PACKAGE DEAL £1299 vat 




APPLE 


Apple 2e £489 + vat 
Drive with 

controller £199 + vat 
Additional 

Drive £159 + vat 

80 Col Card £79 + VAT 
Printer Interface £79 + vat 
Epson RX80FT £259 + VAT 
Philips Monitor £79 + vat 


EVERGREEN PACKAGE £1299 

APPLE DEAL - VAT 


STOCK 
CLEARANCE 


500 £649 + vat 
555 £849 + vat 


ACORN BBC 

SPECIAL OFFER 

• BBC B + 8 Program Tapes £347 ♦ vat 


• BBC + Disk Interface 
-I- Disk Drive 


£499 vat 



BBC + Disk Interface 
+ Disk Drive 
+ Juki 6100 Printer 
+ Leads 

+ High Res Monitor 
+ Workwise W.P. 


£949 tVA T 
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HilM 


Qb6-b5 

Bd7-e8 


Nc6-a5 


14 Nc3-a4 

15 Na4-c5 

16 Rc1-c3 
(Threatening 17 Rc3-b3.| 

16 

17 a2-a4 

(This is positionally weakening — 
eventually White will probably have to 
play b2-b3 leaving a second weakened, 
attackable, backward pawn.) 

17 ... Qb5-b4 

18 Rc3-c1 

(White really is tied up and it is 
difficult to find any reasonable move. If 
18 Ral-cl Na5-c4 19 Qd2-e1 Black 
wins material and keeps the better 
game after 19 . . . Qb4xb2 20 Rc3-b3 


Qb2-a2.) 



38 

Nd3-c5 

a6-a5 

64 

Ka4-a5 


18 


Qb4xd2 

39 

Nc5-b7 

Bd8-c7 

(White commences the winning pro 

19 

Nf3xd2 

b7-b6 

40 

Kd2-e3 

a5-a4 

cedure which is played to perfection.) 

20 

Nc5-d3 

Rc8xc1+ 

41 

Rbl-al 

Kf7-e7 

64 


Bd3-e2 

21 

Nd3xc1 


42 

Ke3-d2 

Ke7-e8 

65 

Ka5-b6 

Be2-c4 

(Otherwise the weak a-pawn falls off 

43 

Kd2-c2 

Bc7-b6 

66 

Rc1-c3! 

Bc4-e2 

the board.) 



44 

Nb7-c5 

Ke8-e7 

67 

Rc3-c6+ 

Kd6-d7 

21 


Ra8-c8 

45 

Kc2-b2 

Bb6-a5 

68 

Kb6-c5 

Be2-d3 


22 

23 

24 


Nc1-d3 

b2-b3 

Bf4-e3 


Rc8—c2 
g7-g5 



(Black stands better but this may be 
only temporary, for White now plans 
Kgl-fl-el-dl and then Ral-cl. 
However, there is one line which is 
promising . . .) 


24 


Rc2xd2 

25 

Be3xd2 

Na5xb3 

26 

Ra1-a2 

Nb3xd2 

27 

Ra2xd2 

Be8xa4 

28 

f2-f4 

f7—f 5 


(Black starts a process of fixing all the 
king-side pawns, but it is not relevantto 
the one plan with winning chances — 
Ba4-b5-c4 followed by b6-b5-b4-b3 
and then running with the a-pawn.) 


29 

g2-g3 

g5-g4 

30 

Kg1-f2 

Kg8-f7 

31 

Rd2-b2 

Ba4-b5 

32 

Kf2-e3 

h7-h5 

33 

Ke3-d2 

h5-h4 

34 

Rb2-b3 

h4-h3 


(Black has completed the fixation of 
those pawns, but only at the cost of 
permitting the centralisation of White's 
king.) 

35 Nd3-f2 Be7-d8 

36 Rb3-b1 Bb5-c4 

37 Nf2-d3 b6-b5? 

(Now this gives White the opportun¬ 
ity to put his knight on the excellent c5 
squarewithgainoftempo.37 . . . a6-a5 
should have been tried.) 


(Black must keep the white king out of 


his position.) 
46 

Kb2-c2 

Ke7-f7 

47 

Nc5-b7 

Ba5-c7 

48 

Ra1-a3 

Bc7-b6 

49 

Nb7-c5 

Bb6-a5 

50 

Ra3—a1 

Ba5-c7 

51 

Kc2-c3 




Black's winning chances are gone 

51 ... Bc7-b6? 

(A big mistake. 51 . . . Bc7-a5+ was 
better. All Black's winning chances are 
gone and now he must even be very 
careful if he is to retain equality.) 


52 

Kc3-b4 

Bb6-d8 

53 

Nc5-b7 

Bd8-e7+ 

54 

Nb7-d6+ 

Be7xd6+ 


(Otherwise Kb4-c5-c6 wins the b- 
pawn (or the a-pawn if Black pushes the 


b-pawn) or the game if Black 
then captures on d6). 



55 

e5xd6 

Kf7-e8 

56 

Kb4-c5 

Ke8-d7 

57 

Ra1-a3 

Bc4-e2 

58 

Ra3-c3 

Be2-d1 

59 

Rc3—cl 

Bd1-b3 

60 

Rc1-c3 

b5-b4? 


(Another error. Black just needs to 
keep his bishop on thec4-f1 diagonal in 
order to draw.) 

61 Rc3-c1! Bb3-c4 

62 Kc5xb4 Kd7xd6 

(The only chance of prolonging re¬ 
sistance was with Bc4-b3. NowWhite's 
task is very easy.) 

63 Kb4xa4 Bc4-d3 


69 

70 

71 

72 

73 

74 


Rc6-b6 

Rb6-b7 + 

Kc5-d6 

Rb7-e7 

Re7xe6+ 

Re6-e5 


Kd7-e7 

Ke7-f6 

Bd3-e2 

Be2-f3 

Kf6-f7 

Kf7-g6 



The perfect winning procedure 

75 Re5xd5! 

(Finding this move was the only 
remaining hurdle.) 

75 ... Bf3xd5 

76 Kd6xd5 Kg6-f6 

77 Kd5-d6 Kf6-f7 

78 d4-d5 Kf7-f6 

79 Kd6-c7 Kf6-e7 

(and Black resigns (1-0).) 


1 

ACC NEWS 

Rupert Steele keepsyou up-to-date on computer clubs. 

First up this month is news from the 
ComputerTowns (CTUK!). These are a 
very informal type of local computer 

club where there are no members as 
such. Instead the organiser sets out a 
number of home computer systems in a 

local library orsimilar venue, often on a 
Saturday, and waits for hordes of 
young enthusiasts to come and play. 
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BUSINESS SYSTEMS LTD 


230 Tottenham Court Road, London W1P 9AE. Telephone: 01-636 

_7142/4102 


lusiness system? Let ^ 
'n\\ in or phone tor 

"onaTadvice. Monitors 

, c ial otters, please ring 


Looking tor a business : 

us help you. Call in or 

friendly i protessional ad\ 


4 apricot with ^ 

m ' j 10MB WINCHESTERS 

' ONLY £1995 + VAT! 

Sfiif PLUS 

—, fJ * FREE Monitor ><3 

IjAy P * FREE Wordprocessor 
/ / 11 / (Superwriter) 

i / * F/?EE Spreadsheet 

(Supercalc) ( L T 
* f/?EE Super Planner 
INTEGRATED ACCOUNTS PACKAGE < 
F/?E£ Invoicing f j' JvNAA ^u 1 

F/?E£ Stock Control 

FREE Sales Ledger 5 SPECIAL P 

FREE Purchase Ledger > INTRODUCTORY; 
FREE Nominal Ledger > OFFER i 
FREE Payroll V V 

FUff Mailing list K, r 


apricot pc 


APRICOT 

PORTABLE 

only 

£1495 

+VAT 


'DUAL\\;v->vW\ S 

315K 
DRIVES 

(63ok) ; ■ \ 

ONLY \\ ‘ 
£1395+VAT! \ 

PLUS 

* FREE ACT 9" Monitor 

* FREE Superwriter (Wordprocessor) 

* FREE Supercalc (Spreadsheet) 

* FREE Superplanner 

* FREE CP/M 86 

* FREE Concurrent CP/M 

256K Memory 


GALAXY BARGAINS 

SANYO with 10MB 
Winchester floppy, 128K 
Ram, Wordstar & Calcstar 
and Monochrome Monitor 

£1995 + VAT 

APRICOT PC: DUO 
720K discs and monitor 

£1595 + VAT 

APRICOT Xi5: 5MB 
Winchester 

£1995 + VAT 

APRICOT XilO: 10MB Win 
Chester £2195 + VAT 


WITH 2 X720KB 
FLOPPY DISC 
ONLY £995 +VAT! 


FREE Monitor (Philips V7001) 
FREE Wordprocessor (Wordstar) 
FREE Spreadsheet (Calcstar) 
FREE Invoicing 
FREE Stock Control 
FREE Sales Ledger 
FREE Purchase Ledger 
FREE Nominal Ledger 
FREE Payroll 
FREE Mailing List 


J PLUS FREE 
INTEGRATED 
ACCOUNTS 
PACKAGE 
WITH THESE 
U SYSTEMS J 


Integrated 

Accounts 

Package 


I 


k TRAINING f 

> CAN BE 
PROVIDED ON 
ALL SYSTEMS 

> SUPPLIED \ 


\ 1 YEAR / 

WARRANTY & 
MAINTENANCE 
t CONTRACTS t 
< AVAILABLE \ 


We also stock a wide range of Printers, Monitors, Disc 
Drives and Software Packages, plus many other 
Computer Systems at bargain prices. 


1.4MB 

FLOPPY 


OPENING HOURS MON-SAT 9AM-6PM 































































































ACC NEWS 


Now that computers are cheaper and 
Junior may well have a machine of his 
own, the need for these has declined 
somewhat, but many are still thriving. 

Ted Ryan of 15 Queens Square, 
Eastwood, Nottingham NG16 3BJ is 
now running Eastwood CTUK!, which 
meets once a month. Last year it ran a 
May fund-raising event, and split the 
proceeds 50/50 with a charity. 

From Kent comes a letterfrom BR & C 
Tayler of 22 Millbrook, Leybourne, 
Maidstone ME 19 5QJ. They are running 
two ComputerTowns; the first is CTUK! 
Tonbridge, which runs on alternate 
Saturday mornings, 9.30am to 1pm, in 
Tonbridge Central Library, Avebury 
Avenue, Tonbridge; the second is 
CTUK! West Mailing, which runs on 
alternate Friday evenings, 5.30pm to 
7.30pm, in West Mailing Library, High 
Street, West Mailing. Both Computer- 
Towns run Tandy equipment and a 
Spectrum.Theyarealsolinkedtoalocal 
computer club, the Tonbridge Regional 
Area Computer Enthusiasts, which 
runs on the second and fourth Thursday 
of the month, 7.30pm to 10pm, in the 
Wier View Scout Hut, Avebury Avenue, 
Tonbridge. 

Ted Ellerton of 25 Beechdale, London 
N21, writes to say that CTUK! Palmers 
Green is now meeting less frequently, 
concentrating on occasional special 
events. Last year it ran a kind of 
mini-exhibition at Palmers Green lib¬ 
rary, where some 200-300 people were 
able to learn something about compu¬ 
ters. 

Martin Hough writes from Hayes 
Library, Golden Cresent, Hayes, Mid¬ 
dlesex, to remind methatCTUK! Hayes 
is meeting monthly as part of the Hayes 
Computer Club, with members bring¬ 
ing and demonstrating their own equip¬ 
ment. 

If either of these interestyou, why not 
drop them a line? 

ComputerTown North East (CTNE!) 
is run by ACC Treasurer and general 
hobby computing guru, John Bone. 
CTNE! has two branches, both of which 
meet every week and have close 
connections with the voluntary sector 
in Tyne and Wear. The Newcastle 
branch (which also calls itself CTNE!) 
meets every Saturday in the Science 
Museum, Blandford Street, Newcastle- 
upon-Tyne. Admission isfree (thanks to 
Grant-in-Aid from Tyne & Wear County 
Council) and there are usually around 
15 machines present from 10am to 
4pm. BBC, Spectrum and Commodore 
are the main machines, but others often 
appear. 

The South Shields branch (called 
CTSH!) meets weekly in the YMCA 
building, off Fawcett Street, South 
Shields, 10am to 3pm; admission is 
20p. CTNE! and CTSH! are both mem¬ 
bers of their local Councils for Volun¬ 
tary Service. For more information, go 


along or contact John Bone at 2 
Claremont Place, Gateshead, Tyne & 
Wear NE8 1TL, or call (0632) 770036. 

Other clubs 

I have been bombarded with literature 
about how I can Go Well with Shell 
(Lensbury) Computer Club. Otherwise 
known as the Shell Micro Users' Club it 
boasts 250 members. It meets at Staff 
Lounge C, Shell Centre, and the secret¬ 
ary, Jan Watterson, can be contacted on 
SM 3049orattheShell/Lensbury Micro 
Users' Club, 21 Corringham Road, 
Wembley, Middlesex HA9 9PX. The 
club hasa keen interestin robotsaswell 
as a sub-group on Artificial Intelligence. 
There have also been lunchtime Basic 
seminars (with homework!). 

I think it's for Shell employees only, 
but it may accept guests. Also from 
Shell, I had a letterfrom Ken Riley, of the 
Shell Wythenshawe Sports & Social 
Club, who runs a personal computer 
section. The address of Shell Wythen¬ 
shawe is Rowlandsway, Manchester 
M22 5SB. 

Roy Street, whose address is Church 
Farmhouse, Themelthorpe, Dereham, 
Norfolk NR20 5PS, tel: Foulsham 579, 
runs the Norwich and District BBC 
Micro User Group. 

I have had a letter from Anthony 
Scatt, secretary of the Commodore 
Users' Group (Peterborough). If you are 
interested in his club, write to him at 18 
Coventry Close, Werrington, Peterbor¬ 
ough PE4 6NN, or call him on (0733) 
74819. 

For military personnel, Richard A 
Hanson of 7 Portal Close, RAF Feltwell, 
Norfolk IP26 4HP, has started the 
Gateway Computer Club for USAF 
members serving at RAF Mildenhall. 
Theclub also has British members, and 
seeks to provide a chance for prospec¬ 
tive purchasers to see various systems 



in operation before buying. 

Anthony Hurden writes from 14 
ers Way, Bury St Edmunds, Suffolk IP33 
2N J, to tell me of the West Suffolk BBC 
Micro Users' Club. Now almost two 
years old, the club has nearly 40 
members, most of whom have BBC 
Micros but there are some Electron 
owners. The club meets on the second 
Monday of each month, but has run 
various courses on other nights. Mem¬ 
bership is £5 a year, £2 for junior 
members. The meeting details are 
sometimes publicised on the local radio 
station (Saxon Radio), and you can find 
out more by writing to Antony or calling 
Bury St Edmunds 5946. 

I have had a note from Gerald 
Wilcockson, the secretary of BAUG, the 
Bottisham Acorn User Group. His 
address is 19 Gallows Hill, Saffron 
Walden, Essex CB11 4DA, tel: Saffron 
Waldon 23793. An alternative contact is 
the chairman, Peter Rank, on Cam¬ 
bridge 812080. Bottisham is about six 
miles east of Cambridge. 

In London,there'stwo newclubs.The 
first is the Central London Micro Club, 
based at the Mary Ward Centre, 42 
Queen Square, London WC1, tel: (01) 
831 7711. Meetings for enrolment are 
held on the first Wednesday of each 
month from 6.30pm to 8.30pm. The 
other is the Kensington and Chelsea 
Computer Society (KCCS), which aims 
to cover parts of Fulham as well as the 
Borough of Kensington & Chelsea 
itself. The contact for that is myself, via 
the address and telephone number 
below. 

To get a mention for your club, to find 
the address of your local club, or if you 
would like to know howthe Association 
of ComputerClubs(ACC)can helpyour 
club, contact me, Rupert Steele, 17 
Lawrie Park Cresent, London SE266HH, 
or call (01)370 0601. 
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MICROMART 


BRITAIN’S BEST S/W PRICES? 

Dis- Dis¬ 
count count 

RRP Price RRP Price 

Wordstar 295 190 Framework. 550 355 

Wordstar Professional 399 265 Open Access.450 310 

Spellbinder. 320 220 DBase II (2 43). 395 255 

Supercalc 2 195 135 D Base III.550 355 

Supercalc 3 .295 195 DMS Delta 2.495 370 

Lotus 123 395 285 Sage Accounts.375 255 

Symphony 550 410 Sage Payroll 195 149 

★ We will endeavour to better any other advertised price in this 
issue, please call. 

★ Please call for anything not listed above 

★ All goods will normally be delivered within two working days. 

★ Please state micro type, operating system and disc format 
when ordering. 

★ Please enclose cheque with order where possible includinq 
£5 p&p + 15% VAT. 

★ We supply government, local authorities, pic’s, universities 
etc . . on receipts official orders. 

★ All prices subject to change at any time. 


SYCERO 


We firmly believe that Sycero is one of 
the best software investments of 
1985. More than a mere database, 
Sycero can produce completely 
stand-alone bespoke programs for 
virtually anything: from a simple card 
index to a sophisticated vertical mar¬ 
ket application in a shorter time than 
you would have thought possible by 
conventional means. Its powerful fea¬ 
tures are too numerous to mention 
here. If you are a consultant; D.P. 
Manager; programmer etc, and use 
an IBM PC; Olivetti M24; Compaq or 
Apricot machine, call us today for 
further information and find out just 
what Sycero has to offer! 

MICROSTAR SOFTWARE 

106 LONDON ROAD 
LEICESTER LE2 OQS 
Telephone: (0533) 544601 


/-'l 

Is your micro in touch 
with the real world ? 

The VIS1 intelligent 
interface provides the 
connection, with: 

8,12 & 16 bit DACs and ADCs 
Isolated parallel input and output 
Timing, counting and frequency metering 
Programmable gain amplifiers 
Signal multiplexing and filtering 
Transducer conditioning 
8,16 or 32K RAM, 16K ROM , 2MHz 6809 
RS-232 or IEEE-488 versions 

Valewells Ltd 

Laboratory Microcomputer Systems 

1 5 CLARENCE PARADE 
CHELTENHAM GL50 3PA 
Telephone (0242) 570905 

_ / 


PROGRAM FILE 



Nick Walker^selects tjie best o^readers^programs — for 

details on submjttirig youp own, see the enc[ ofthjs section >. 


When I first looked at the Program of the 
Month I was tempted to dismiss it as a 
rather inconsequential game. Howev¬ 
er, I then remembered a particularly 
popular American educational prog¬ 
ram called Lemonade. This was a 
simulation of a lemonade sales stand, 
and was widely acclaimed as a good 
introduction to small business opera¬ 
tion for children. 

Ice Cream Vendor for the BBC Model 
B bears a strong resemblance to 
Lemonade except that you are manag¬ 
ing an ice cream stand on a beach. As 
the program was very well im¬ 
plemented I sent it to a primary school 
teacher friend to see what she thought: 
her reaction was an emphatic 'yes'. She 
particularly recommended it for the six 
to 10 age range, and suggested that it 
should be used for groups of five 
children playing competitively. 

There's always a gap between a 
micro coming on sale and some decent 
software becoming availablefor it; this 
is true of both commercial and user 
programs. For two machines, the QL 
and the Amstrad, this is the first issue in 
which I've been able to publish substan¬ 
tial programs. 


See PC for the Amstrad is a dis¬ 
assembler that will allow you to delve 
deeper into this machine's well-written 
operating system, as well as aid in 
machine code subroutine design. 

For the QL there's a version of the 
strategy game Connect Four. I've al¬ 
ways considered this game to be a cut 
above the average Hangman or 
Noughts and Crosses (program contri¬ 
butors take note!) and this is the first 
program I've seen that makes use of 
some of the QL's potential. 

Other programsthis month include a 
word search puzzle generator for the 
Commodore 64 with an example puzzle 
at the end of the listing, and a user- 
defined keys program for the 16k 
Vic-20. 


Games 

Scientific! mathematic 

Business 

Toolkit/utilities 

Educational! Computer 
Aided Learning 


F 


r 

pn 




Program of the Month 
BBC Ice Cream Vendor 

by JES Phoenix 


IceCream Vendor, in the guise of game, 
isa useful programforexplaining afew 
concepts of small business to children. 
The goal is to make money, and the 
method of doing it is to operate your 
own ice cream stand. It's up to the child 
to determine how many of the three ice 
cream products to buy, what to spend 
on advertising, and how much to 
charge for each product. The child will 
also be subjected to certain random, 


uncontrollable factors, such as heat¬ 
waves, that will affect sales. 

The program is very nicely im¬ 
plemented with graphic displays of the 
seaside and weather forecast, and 
suitable sound effects. 

A maximum of five people can play 
over a total trading time of one to 49 
weeks. It's a good program to bring out 
the capitalist in your child at an early 
age! 


V.2 

>L. 


10 REM *h 
20 REM * 
30 REM * 
40 REM * 
50 REM *h 
60 MODE7 


Ice Cream Vendors 
by Jeremy E.S. Phoeni 
Aug 1984 
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PROGRAM HLE 




• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

70 *FX229,1 

80 *FX4,1 

90 ON ERROR PROCerror 
lOO PROCoff : CLS 

110 PROCoptlon:CLS 

120 CLS:PROCname 

130 IF S7.=0 THEN 150 

140 PROCmusic 

150 REPEAT 

160 REPEAT:A*=GET*:UNTILA*="Y"ORA*="y"ORA*="n M 0RA*="N" 

170 IF A*=“Y-ORA*="y"THENPROCinstruetions 

180 UNTILA*="N"ORA*="n" 

190 PROCsetup 

200 REM Main Loop 

210 DAY=DAY+1:DAYX=DAY7.+ 1 

220 W=INT(RND(1)*7)+1:CLS 

230 PROCday:CLS 

240 IF 01=1 THEN PROCbank:CLS 

250 PROCweather:CLS 

260 PROCprices:CLS 

270 PROCt ab1e:CLS 

280 PROCsum:CLS 

290 IF DAY7.OL0 THEN 210 

300 REM End of Loop 

310 CLEAR 

320 G0T050 

330 END 

340 

350 

360 REM ********** 

370 DEFPROCname 

380 VDU31,1,0,145,232:PRINTSTRING*(36,CHR*172);CHR*180; 

390 F0RI=1T02:VDU31,0,I,141,145,234,133:PRINT"******";CHR*131;"ICE CREAM VENDO 

RS" ; CHR* 133; ••*******'•; CHR* 1 45; " 5": NEXT 

400 VDU31,1,3,145,234:PRINTSTRING*(36,CHR*240);CHR*181 

410 VDU31,1,4,145,234,32,32,32,32,32,32,234 

420 VDU31,1 ,5,145,234,130:PRINT"CHOC"; :VDU145,234 

430 VDU31,1,6,145,234,133:PRINT" 12p";:VDU145,234 

440 VDU31,1,7,145,234,32,32,32,32,32,32,234 

450 VDU31,1,8,145,234,129:PRINT"LOLL";:VDU145,234 

460 VDU31,1,9,145,234,135:PRINT" 7p ";:VDU145,234 

470 VDU31,1,10,145,234,32,32,32,32,32,32,234 

480 VDU31,1,11,145,234,132:PPINT"ICES";:VDU145,234 

490 VDU31,1,12,145,234,134:PRINT" 13p";:VDU145,234 

500 VDU31,1,13,145,234,240,240,240,240,240,240,250:PRINTSTRING*(29,"p") 

510 F0RI=14T021:VDU31,1,1,132,157-.NEXT 

520 PROCmar. (6,6,149) 

530 VDU31,0,22,131,157 

540 VDU31,12,6,150,240:PRINTSTRING*(4,CHR*255);:VDU240:VDU31,13,7,150,181,32,3 

2,234 

550 VDU31,13,8,150,245,176,224,250,31,13,9,150,32,181,234 

560 VDU31,11,10,150,183,163,163,161,162,163,163,181 

570 VDU31,11,11,150,181,32,32,32,32,32,32,243,243,243,243,251 

580 FOR 1 = 1T02: VDU31,11,11 + 1,150,181,32,32,32,32,32,72,181,145:NEXT 1 

590 PRINTTAB(12,4);CHR*135;"By Jeremy Phoenix 1984" 

600 PR INTT AB(0,23)CHR*129;CHR*157;CHR*135;"Do you need instructions " 

610 ENDPROC 

620 

630 

640 REM ********** 

650 DEFPROCsetup 

660 DIMRS(IO),RC(10),RH(10>,RL(10> 

670 DIMGA(10),GD(10),GE(10),L0(10) 

680 DIMA(10),C(10),N*(5) 

690 DIMD(10),S(10),E(10),L(10),CA(10),PA1(10) 

700 DIMPA(10),PB(10),PE(10),PD(10> 

710 DIMX(10),CH(10),SS(10),SL(10),SC(10),SH(lO) 

720 CLS:FORI = 1T02:PR INTCHR*132;CHR*157;CHR*133;CHR*141;"3]J 3]D 3 3]]":CHR*131:"E 

NTER PLAYERS";CHR*133;"C11CCCCCIC":NEXT I 

730 PRI NTT AB(0,7);CHR*130;"How many players would you like >i-5>~"; 

740 REPEAT:B*=GET*:UNTILB*>"0"AND Bf "6":P=VAL(B*) 

750 PRINTTAB(0,7);STRING*(39," ">; 

760 PRINTTAB(0,4);CHR*129;"You chose";CHR*131;P;CHR*129; "piayers. 

770 IF P=1 THEN PRINTTAB(19,4);". " 

780 PRINTTAB(0,6);CHR*134;"Enter Player s names":PRINTTAB(0,7);CHR*134;"(Ma> . 1 

0 1etters)" 

790 IF P=1 THEN PRINTTAB(20,6);" " 

800 FORI=1TOP 

810 PR I NTTAB (2,8+1) ; CHR* 132; CHR* 157; CHR* 131; "PI ayer "; CHR* 133; I; " *? " ; CHR* 130; : N* 

="":REPEAT Z1*=GET* 

820 IF Z1*=CHR*127 N*(I)=LEFT*(N*(I),LEN(N*(I))-1):G0T0840 

830 IF Zl*>=" "AND LEN(N*(I))<10 N*(I)=N* <I)+Z1 * 

840 PRINTTAB(15,8+I)N*(I)" 

850 UNTIL Z1*=CHR*13 

860 N*(I)=N*(I)+" ":N*(I)=LEFT*(N*(I),10) 

870 NEXTI 

880 PROCon:PRINT 

890 PRINTTAB(4,15);CHR*131;CHR*157;CHR*132;"How many days tradinq do you"; TAB 
(4);CHR*131;CHR*157;CHR*132;"want to play (1-49)";CHR*129; 

892 PRINTSTRING*(10," ");:INPUTTAB(27,16)" ",L0:IF LO<1 OR LO 49 THEN 890 

900 PRINTT AB(0,15);STRING*(39," ");TAB(0,16);STRING*(39," ");:PRINTTAB(0,15);C 

HR*129;"You chose":CHR*131;LO;CHR*129;"days trading." 

910 IF LQ=1 THEN PRINTTAB(16,15);" " 

920 PROCoff:PRINT:PRINTTAB(0,23);CHR*129;CHR*157;CHR*135;"Do you wish to chang 
e anything (Y/N) ; 

930 REPEAT A*=GET*:UNTIL A*="Y" OR A*="y" OR A*="N" OR A*="n" 

940 IF A*="Y" OR A*="y" THEN F0RI=1T05:N*(I)="":NEXTI:GOTO 720 

950 DAY=0: DAY7.=0: FORN= 1 TO 10: SS (N) =0: SC < N) =0: SL (N) =0: SH (N) =0: X (N) =200: NEX TN 

960 WEEK=1 

970 PROCspace 

980 ENDPROC 

990 

1000 

1010 REM ********** 

1020 DEFPROCspace 

1030 *FX15,0 

1040 VDU31,0,23,129,157,135:PRINT"Press SPACE to continue ...";SPC(10)•■PEPEATA 
*=GET *:UNTILA*=" " 

1050 ENDPROC 

1060 

1070 

1080 REM ********** 

1090 DEFPROCprices 

1100 PLA=1 

1110 PROCpost:CLS 

1120 IF X(PLA)<=0 THEN PROCbroke 

1130 CLS:PROCon:PRINT 

1140 MON=X(PLA) 

1150 F0RI = 1T02:VDU132,157,141,133s PRINT" 11111111 ]]]]]";CHR*131;"PRICES"■CHR*133 
; "CCCCCttttCCC":NEXTI 

1160 PR I NTCHR* 129; "PI ayer " ; CHR*130; PLA; ") ";CHR*134; . " ; N* (PLA) - SPC (-) .rnRin9- 
Week: " ; CHR*134; WEEK CHR* 129; "Weather : » ; CHR* 134; WET* ' CHR* 1 '? 9 - "Day - " • CHR*134-DA*’ 
VDU14B:PRINTSTRING*<38,",") ’ Uay * -CHR*134,DA*. 

1170 VDU 28,0,12,39,7 

1180 CLS 
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MICROMART 


DECT 11 If 

SOFTWARE PRICES* 

Buy from TriSoft Ltd., the specialist software company 
formed by microcomputer consultants. 

★ Over 400 leading software packages (inc. Apple) 

★ Independent advice in making your choice 

★ Professional staff + network of consultants 

★ Most formats. All programs latest versions 


SAGE ACCOUNTS £259 

The new updated version (1.5) featuring many enhance¬ 
ments at only £259 (reduced from £375), Please telephone 
o^ write for details of all other Sage Accounting products 
and our Sage training programme. 



List 

Our 


List 

Our 


Price 

Price 


Price 

Price 

Lotus 1-2-3 

395 

279 

Psion Xchange 

495 

399 

WordStar 2000 440 

299 

Sycero 

595 

495 

dBase III-1.1 

550 

325 

Turbo Pasc. IBM 49 

35 

Framework-1.1 550 

325 

Spellbinder 

320 

220 

Open Access 

450 

310 

DRC Compiler 

275 

218 

Supercalc II 

195 

134 

Knowledgeman 450 

299 

Supercalc III 

295 

199 

DMS Delta 2 

495 

375 

Multiplan 

179 

135 

Omnis 2 

295 

235 


★★★★★★★★★★★★★★★★★★ 

* NEW VERSION * 

;D BASE II £229; 

★★★★★★★★★★★★★★★★★★ 

INTERESTED IN ACCOUNTANCY 
SOFTWARE? 

Having reviewed many of the accounting s/w 
packages currently available, we are now able to 
offer first class advice on the best accounting s/w 
for your business. One of the accounting systems 
which we supply and support is 

PEGASUS 

We have Midlands and London based staff who 
are fully trained in the application and use of 
Pegasus software. 


WORDSTAR PROFESSIONAL 

£339 £265 


All prices exclude VAT and carriage. 

If you see any of these products genuinely advertised at a 
lower price we will improve upon that offer in most cases. 
Please phone or write for our comprehensive price list. 

DEALER, CONSULTANT, GOVERNMENT AND 
OVERSEAS ENQUIRIES WELCOME 



Castle House, Lea, Matlock 
Derbyshire DE4 5GL 
Tel: 062 984 383/719 
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MULTIKEY is now available to 

give record access by key for 
programs written in 

‘C’ and PASCAL 

Ready to use library routines 
£170 +VAT 
Send for fact sheet NOW 

From: CAIRN Associates LTD, THORNHILL 
STIRLING FK8 3PL Tel: (0786) 85697 

Phone for fact sheet 

CAIRN 



Now BASIC can do more . . . 

fast data handling 
key record access 
efficient file use 

it only has to 

call MULTIKEY 

MULTIKEY works with Compiled and Interpreted Basic. 
MULTIKEY accesses records by full, partial or combined keys. 
MULTIKEY can handle multiple index files and join data files. 
MULTIKEY uses B -tree indexing for power with flexibility 
MULTIKEY is easily maintained, robust and adaptable 

Price £90 includes routines tor card index, file maintenance and bulk data entry 
Fact Sheet from Cairn Associates Ltd. Thornhill. Stirling FK8 3PL: Tel: (0786) 85697 


CAIRN A 



QL BARGAIN 

VAT & CARRIAGE INCLUDED 


QL computer with software.£369 

Ten Carts with transform box.£24 

Psion Chess.£16 

Micro Vitec 1451/DQ3 monitor.£249 

PRINTERS 

Brother M1009(S).£178 

Shinwa CPA80(P).£219 

Mannesmann Tally MT80 (P).£219 

Epson RX80 FT (P).£264 

Smith Corona TP-1 (S).£209 

Serial cable.£11 Para interface.£35 

QL DISK DRIVES 

QL Computer Mate interface.£149 

800 KB Dual drive system.£489 

1.5 MB Dual drive system.£549 

QL ACOUSTIC MODEM 


300/300, 1200/75, 1200/1200 baud terminal 

emulation, software included, and printer control 

£139 

STRONG COMPUTER SYSTEMS 

Bryn Cottage, Peniel, Carmarthen, Dyfed 
Telephone: 0267 231246 for assistance 


PROGRAM FILE 


1190 PRINTCHR$134; "Leltovers -from” ; CHR$131; "YESTERDAY: " ; CHR$ 129; RS (PL A) 

1200 PROCbalance 

1210 PRINTCHR$130;"How many";CHR$131;"CONTAINERS OF ICE-CREAM";CHR$130;"do"'CHR 
$130; "you wish to buy at 7 each' 7 " ' CHR$.129; " < 1 container provides 100 portions)" 
1220 REPEAT INPUTS(PLA):IF S(PLA)*7>X(PLA)THEN PROCover:GOTOl180 
1230 UNTIL S(PLA)*7<=X(PLA):X(PLA)=X(PLA)-S(PLA)*7 
1240 PROCmoney 

1250 CLS:PRINTCHR$129;"You bought";CHR$131;S(PLA);CHR$129;"containers of ice-cr 
earn. " 

1260 VDU 28,0,15,39,9 
1270 CLS 

1280 PRINTCHR$134;"Stock left from";CHR$131;"YESTERDAY:";CHR$129; RC(PLA) 

1290 PROCbalance 

1300 PRINTCHR$130;"How many";CHR$131;"CONES";CHR$130;"do you wish to buy at" CH 
R$130;"3p each"; 

1310 REPEAT INPUTC(PLA):IF C(PLA)*.03>X(PLA)THEN PROCover:GOTO1270 
1320 UNTIL C(PLA)*.03<=X(PLA):X(PLA)=X(PLA)-C(PLA)*.03 
1330 PROCmoney 

1340 CLS:PRINTEHR$129;"You bought";CHR$131;C(PLA);CHR$129;"cones." 

1350 VDU 28,0,17,39,11 
1360 CLS 

1370 PRINTCHR$134; "Stock le-ft from" ; CHR$131; "YESTERDAY: " ; CHR$129; RH (PLA) 

1380 PROCbalance 

1390 PRINTCHR$130;"How many";CHR$131;"CHOC-ICES";CHR$130;"do you wish to buy"'C 
HR$130;"at lOp each"; 

1400 REPEAT INPUTCH(PLA):IF CH(PLA)*.1>X(PLA)THEN PROCover:GOTO1340 
1410 UNTIL CH(PLA)*.1<=X(PLA):X(PLA)=X(PLA)-CH(PLA)*.1 
1420 PROCmoney 

1430 CLS:PRINTCHR$129;"You bought";CHR$131;CH(PLA);CHR$129;"choc-ices." ^ 

1440 VDU 28,0,19,39,13 
1450 CLS 

1460 PRINTCHR$134;"Stock left from";CHR$131;"YESTERDAY:";CHR$129;RL(PLA) 

1470 PROCbalance 

1480 PRINTCHR$130;"How many";CHR$131;"LOLLIES";CHR$130;"do you wish to buy"'CHR 
$130;"at 5p each"; 

1490 REPEAT INPUTL(PLA):IF L(PLA)*.05>X(PLA)THEN PROCover:GOTOl440 
1500 UNTIL L(PLA)*.05<=X(PLA):X(PLA)=X(PLA)-L(PLA)*.05:PROCmoney 
1510 CLS:PRINTCHR$129;"You bought";CHR$131;L(PLA);CHR$129;"lollies." 

1520 PROCoff:PRINT'':PROCbalance 

1530 VDU26:PRINTTAB(0,23);CHR$129;CHR$157;CHR$135;"Do you wish to change anythi 
ng (Y/N)?";:REPEATA$=GET$:UNTILA$="Y"ORA$="N" 

1540 IF A$="Y" THEN X(PLA)=MON:CLS:GOTOl130 
1550 PROCspace:PROCon:PRINT 
1560 VDU 28,0,23,39,7 
1570 CLS 

1580 SS(PLA)=SS(PLA)+S(PLA)*100 

1590 SC (PLA) =SC (PLA) -*-C (PLA) : SH (PLA) =SH (PLA) +CH (PLA) 

1600 SL(PLA)=SL(PLA)+L(PLA):PROCon:PR I NT 
1610 VDU 28,0,12,39,7 

1620 PRINTCHR$130;"What is your selling price for an"'CHR$131;"ICE-CREAM";CHR$1 
30;"cone (costs you 10p)";:INPUT A(PLA) 

1630 CLS:PRINTCHR$129;"Your price for a cone ls";CHR$131;A(PLA);"p" 

1640 VDU 28,0,15,39,9 

1650 CLS:PRINTCHR$130;"What is your selling price for a"'CHR$131;"CHOC-ICE";CHR 
$131;"(costs you 10p)";:INPUT D(PLA) 

1660 CLS:PRINTCHR$129;"Your price for a choc-ice is";CHR$131;D(PLA);"p" 

1670 VDU 28,0,17,39,11 

1680 CLS:PRINTCHR$130;"What is your selling price for a"'CHR$131;"LOLLY";CHR$13 
0;"(costs you 5p)";:INPUT E(PLA) 

1690 CLS:PRINTCHR$129;"Your price for a lolly is";CHR$131;E(PLA);"p" 

1700 VDU 28,0,19,39,13 

1710 CLS:PROCbalance:PROCoff:PRINT 

1720 VDU26:PRINTTAB(0,23);CHR$129; CHR$157;CHR$135:"Do you wi sh hi cnarne anvthi 
ng (Y/N)7";:REPEATA$=GET $:UNTILA$="Y"0RA$="N" 

1730 IF A$="Y"THEN VDU28,0,23,39,7:CLS:GOTOl610 
1740 PROCspace 

1750 PROCcash:PROCcash 1:PR0Ccash2 

1760 GA(PLA)=PA(PLA)*MKT:IF GA(PLAf>SS(PLA)THEN GA(PLA)=3S(PLA) 

1770 IF GA(PLA)>SC(PLA)AND SS(PLA):SC(PLA) THEN GA(PLA)=SC(PLA• 

1780 GE(PLA)=PE(PLA)*MKT:IF GE(PLA)>SL(PLA)THEN GE(PLA)=SL(PLA) 

1790 GD(PLA)=PD(PLA)*MKT:IF GD(PLA) SH(PLA) THEN 6D(PLA)=SH(PLA> 

1800 RS(PLA)=SS(PLA)-GA(PLA):RC(PLA)=SC(PLA)-GA(PLA) 

1810 RH(PLA)=SH(PLA)—GD(PLA) 

1820 RL(PLA)=SL(PLA)-GE(PLA) 

1830 X (PLA) =X (PLA) + (GA (F’LA) *A (PLA) +GD (PLA) *D (PLA) +GE(FLA)*E PLA> ■' 100 

1840 PROCmoney 
1850 VDU26:PROCoff:PRINT 
1860 F‘LA=PLA+1: IF PLA<=P GOTO 1110 
1870 ENDPROC 
1880 
1890 

1900 REM ********** 

1910 DEFPROCtable 
1920 FOR V=1 TOP 
1930 VDU26:CLS 

1940 PRINTCHR$129;"PIayer";CHR$130;V;">";CHR$134;"..";N$(V);SPC(4);CHR$129;"Wee 
k:";CHR$134;WEEK'CHR$129;"Weather:”;CHR$134:WET$'CHR$129;"Day:";CHR$134;DA$:VDU1 
48:PR INTSTRING$(38,","> 

1950 F'RINTCHR$132; "Trading position at the end of the day: " 

1960 VDU31,10,6,130:PRINT"STOCK";TAB(10);"STOCK";TAB(21);"STOCK" 

1970 VDU31,11,7,131:PRINT"A.M.";TAB(10);"SOLD";TAB(21);"LEFT" 

1980 VDU145:PR INTSTRING$(38,",") 

1990 VDU31,0,9,133:PRINT"ICE" CHR$133;"CREAM";CHR$136;":";CHR$137;TAB(11);CHR$1 
35;SS(V);TAB(22);GA(V);TAB(32);RS(V) CHR$133;"PORTIONS” 

2000 VDU145:PRINTSTRING$(38,",") 

2010 FORI = 1T03000:NEXTI:PR INTTAB(6,10);CHR$137 

2020 VDU31,0,13,134:PRINT"CONES";CHR$136;">";CHR$137:TAB(10);CHR$135;SC(V);TAB( 
21);GA(V);TAB(31);RC(V) 

2030 VDU145:PRINTSTRING$(38,",") 

2040 F0RI = 1T03000: NEXTI: F'RINTTAB (6, 13) ;CHR$137 
2050 IF S7.= l F'ROCmusic2 

2060 VDU31,0,15,132:PRINT"CHOC"'CHR$132;"ICES";CHR$136;" ’;CHR$137;TAB(11);CHR$ 

135;SH(V);TAB(22);GD(V);TAB(32);RH(V) 

2070 VDU145:PRINTSTRING$(38,",") 

2080 FORI=1T03000:NEXTI:PRINTTAB(5,16);CHR$137 

2090 VDU31,0,18,130: PR INT"LOLL IES" ; CHR$136:">" ; CHR$137; TAB(10);CHR$175; SL < V :TA 
B(21);GE(V);TAB(31);RL(V) 

2100 VDU145: F'RINTSTRING$ (38, " , " ) 

2110 FORI = 1T03000:NEXTI:PR INTT AB(8,18);CHR$137 
2120 PRINT CHR$130; "You have "; X (V) 

2130 F’RINTCHR$ 130; "You have 1 ost/made" ; CHR$131; " * " ; INT (X (V) * 100) / 100-200; CHF$ 13 
0;"so far." 

2140 SS(V)=RS(V) 

2150 SC(V)=RC(V) 

2160 SH(V)=RH(V) 

2170 SL(V)=RL(V) 

2180 PROCspace 
2190 NEXT V 
2200 ENDPROC 
2210 
2220 

2230 REM ********** 

2240 DEFPROCweather 

2250 F0RJ=0T01:VDU31,0,J,132,157,141,134:PRINT" MICROVILLES WEATHER REPORT:" 
2260 NEXTJ 
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2270 ON W G0T02280,2290,2300,2310,2320,2330,2340 

2280 WET$="Sunny & Hot Temp 96F":MKT =3000:G0T02350 

2290 WET$="Sunny Temp B6F":MKT=2000:G0T02350 

2300 WET*="Sunny Temp 78F":MKT=1400:G0T02350 

2310 WET*="Cloudy & Dry Temp 72F"sMKT=1000:G0T02350 

2320 WET$="Showery Temp 63F":MKT=600:G0T02350 

2330 WET$="Thundery Temp 56F":MKT=400:G0T02350 

2340 WET*="Rain Temp 49F":MKT=200:G0T02350 

2350 IFDAY=6 OR DAY=7 MKT=MKT*2 

2360 IF 01=1 MKT=MKT*4 

2370 IF W=1 OR W=2 OR W=3 PROCsun 

2380 IF W=4 PROCcloud 

2390 IF W=5 OR W=6 OR W=7 PROCrain:PROCc1oud 

2400 VDU31,0,2,132,157,131:PRINTWET*;":";DA* 

2410 VDU31,0,3,132,157,145:PRINT"/5" 

2420 VDU31,0,4,132,157,150: PRINT""'" ; CHR*255; ">" 

2430 F0RJ=5TO1O:VDU31,0,J,132,157,150:PRINT"=";CHR$255;"n" 

2440 NEXTJ 

2450 VDU31,0,11,132,157,145:PRINTSTRING*<6,CHR$255>;" 7* “ k 7 ' '' 'k 7. 

' k" 

2460 VDU31,21,10,132,157,145:PRINT"j ";CHR$133;"Amusements";CHR$145;"5" 

2470 VDU31,13,10,132,157,130:PRINT"SHOPS" 

2480 VDU31,0,12,131,157,132:PRINTTAB(2);"0"; CHR*133;"ICE CREAMS ";CHR*132;"0" 

2490 VDU31,0,13,131,157,148:PRINTTAB(2);"j";STRING*(13,"*") ; "5" 

2500 FORI=lT03:VDU31,0,13+1,131,157,148:PRINTTAB(2);"j 5" 

2510 NEXTI 

2520 VDU31,0,16,131,157.148:PRINTTAB(2);"j";CHR$146;" ! ! !";CHR*148;" 5" 

2530 VDU31,0,17,131,157,148:PRINTTAB(2);"j";CHR*145;" j j j";CHR*148;" 5" 

2540 F0RJ=18T022:VDU31,0,J,131,157,132:VDU31,4,J,132,157,132:VDU31,19,J,131,157 
, 132 

2550 NEXTJ 

2560 PROCmari(0,12,148) 

2570 IF S7.=0 THEN 2590 

2580 PROCsounds 

2590 VDU31,0,23,129,157,135:PRINT"Press SPACE to continue";SPC(14);:REPEATA*=GE 

T *:UNTILA*=" " 

2600 ENDPROC 

2610 

2620 

2630 REM ********** 

2640 DEFPROCday 

2650 IF DAY>7 THEN WEEK=WEEK+1: DAY= 1 

2660 IF DAY=1 AND INT(RND(2))=1 THEN DA*="BANK HOLIDAY":01=1:ELSE DA*="MONDAY": 

01=0 

2670 IF DAY=2THEN DA*="TUESDAY" 

2680 IF DAY=3THEN DA$="WEDNESDAY" 

2690 IF DAY=4THEN DA*="THURSDAY" 

2700 IF DAY=5THEN DA*="FRIDAY" 

2710 IF DAY=6THEN DA*="SATURDAY" 

2720 IF DAY=7THEN DA*="SUNDAY" 

2730 ENDPROC 

2740 

2750 

2760 REM ********** 

2770 DEFPROCmoney 

2780 X(PLA)=INT(X(PLA)*100)/100 

2790 ENDPROC 

2800 

2810 

2820 REM ********** 

2830 DEFPROCcash 

2840 FOR1 = 1 TOP:IFA d)—10<1THEN PA(I)=1:G0T02890 

2850 IF A(I)-10<3 THEN PA(I)=.7:G0T02890 

2860 IF A(I)—10<6 THEN PA(I)=.5:G0T02890 

2870 IF A(I)—10<10 THEN PA(I)=.25:G0T02890 

2880 PA(I)=0 

2890 NEXT I 

2900 ENDPROC 

2910 

2920 

2930 REM ********** 

2940 DEFPROCcash1 

2950 F0RI = 1T0P:IFD(I) — 10<1 THEN PE(I)=1:G0T03000 

2960 IFD(I)-10<3THEN PD <I)=.7:GQT03000 

2970 IFD (I)-10C6THEN PD(I)=.5:GOT03000 

2980 IFD(I)—10<10THEN PD(I)=.25:G0T03000 

2990 PD(I)=0 

3000 NEXT I 

3010 ENDPROC 

3020 

3030 

3040 REM ********** 

3050 DEFPROCcash2 

3060 F0RI=1T0P:IFE(I)—5<1THEN PE(I)=1:G0T03110. 

3070 IFE(I)-5<3THEN PE(I)=.7:G0T03110 

3080 IFE(I>-5<6THEN PE(I)=.5:G0T03110 

3090 IFE(I)—5<10THEN PE(I)=.25:G0T03110 

3100 PE <I)=0 

3110 NEXTI 

3120 ENDPROC 

3130 

3140 

3150 REM ********** 

3160 DEFPROCover 

3170 CLS:PROCoFf:PRINT:F0RI=1T02:PRINTCHR$129;CHR$136;CHR$141;"You have OVERSFE 

NT ! ! " 

3180 IF S7.= l THEN SOUND 1 , -15,1 , 10 

3190 NEXTI:FOR1 = 1T03000:NEXTI:PROCon:PR INT 

3200 CLS 

3210 ENDPROC 

3220 

3230 

3240 REM ********** 

3250 DEFF’ROCsounds 

3260 TIME=0 

3270 ENVELOPE1,5,0,0,0,5,2,3,10,-3,0,-1,126,70 

3280 ENVEL0PE2,3,0,-2,-1,2,2,30,50,-1,-12,-2,126,126 

3290 REPEAT 

3300 S17.=RND (2) 

3310 SOUNDO, 1 , S17.+3,20 

3320 G7.=RND(20)+40 

3330 SOUND?? 1000,0,0, G7. 

3340 IF RND(2)=2 THEN PROCtweet 

3350 UNTIL TIME>200 

3360 ENDPROC 

3370 

3380 

3390 REM ********** 

3400 DEFPROCtweet 

3410 F7.=RND<3) 

3420 FOR GU7.= 1 TO F7. 

3430 SOUND1,2,220,20 

3440 IF F7.>1 THEN S0UND2,2,200,25 

3450 IF F7.>2 THEN S0UND3,2,240,10 

3460 NEXT 
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Data Buffers 


Don’t wait for printing to finish - no 
matter how fast your printer, your 
computer works faster. 

Release that micro for more 
processing, seconds after giving the 
command to print out. 

Save time by using a data buffer. 
And remember, computer time saved 
means operator time saved. 



Word-processing and all 

print-orientated tasks can be 
speeded-up dramatically. 

Graphics and CAD output - a 
data buffer is a must for these 
applications. 


Cost-effective time saving. From 
£87.50 for 16K of buffer memory (for 
use with Epson printers). 64 K buffer 
memory with optional serial or 
parallel input or output £199. 
Full-featured (copy, output hold, etc) 
256K buffer memory, £423. Prices 
exclude VAT. Trade, quantity, and 
corporate terms - please call. 


A>Line Computer Systems 
MICRO BUFFER DISTRIBUTORS 

1 Church Farm Lane, 

Willoughby Waterleys, 

Leicestershire, LE8 3UD. 

*3* Peatling Magna (053 758) 486 

V- J 



READ & PRINT 
BAR-CODES USING 
ANY COMPUTER 


Complete identification system including microp¬ 
rocessor controlled scanner hardware plus software to 
print barcodes on Epson (or similar) dot matrix printer. 
Most industrial & commercial codes can be read. 
Packages available for virtually any computer. Our 
systems are in regular use by many private & 
public sector organisations worldwide. 

Prices range from £200-£400 More 
information on request. 



ALTEK 

INSTRUMENTS 
Enterprise House 
44-46 Terrace Road 
Walton-on-Thames, Surrey 
KT12 2SD 
Tel: (0932)244110 
Telex: 295800 CWA0L 


PCW219 


































MICROMART 


PROGRAM FILE 



TEL: (0423) 65270 


COMPUTER REPAIRS 
AND MAINTENANCE 
82 MEADOWCROFT 
BILTON 
HARROGATE 
N. YORKS. 


YEARS OF EXPERIENCE 
SATISFIED CUSTOMERS WORLDWIDE 


SPECTRUM REPAIRS ALL INCL. 
£ 32.00 

WE REPAIR OTHER MAKES TOO!! 

REPAIRS ARE OUR 
SPECIALITY 

(FOR THE TRADE AND PUBLIC SECTORS) 

ANSWERPHONE BETWEEN 8am-6pm 
LEAVE YOUR NUMBER (WORK & HOME IF POSS.) 

AND WE WILL CALL YOU BACK!! 

★ HELP LINE * 

FOR A PERSONAL CHAT ABOUT YOUR PROBLEM — 
BETWEEN 7pm-8pm 

GOOD SERVICE COSTS LESS THAN BAD SERVICE’ ®f|) 

A. & P. CALPIN 


BEST 


PRICES 


BEST 


SERVICE 


micros, disk drives, 


printers, monitors 


PRINTERS 


Smith Corona TPI 

£200 

Daisy Step 2000 

£245 

Oki M82A 

£289 

Canon PW1080A 

£325 

Canon PW1156A 

£425 

Epson RX80 

£240 

Epson RX80FT 

£261 

Ricoh 1200N 

£499 

Brother HR25 

£669 

Silver Reed EXP400(P) 

£246 

MICROS 


Phone us for best deals on 

Commodore 8000 series, 

Xenith PC compatibles, Sanyo 

Osborne, Epson PX8 

and 

QX10, Apricot. 


All prices include VAT and 

carriage. 


TSS SALES 


4 Falkland Drive 


Kingsteignton 


Newton Abbot 


TQ12 3RH 


Telephone: 


Newton Abbot (0626) 64544 
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3470 ENDPROC 

3480 

3490 

3500 REM ********** 

3510 DEFPROCinstructions 

3520 CLS:FORI=1T02:PRINTCHRS132:CHRS157;CHRS133;CHRS141;"33333D333";CHRS131; " IN 
STRUCT IONS";CHRS133;"C C C C C C C C C C“s NEXTI 

3530 PRINT'CHRS130;"You are the owner of an";CHRS131;"ICE-CREAM";CHRS130;'van" 

CHRS130;"trading on the sea front at";CHRS131;"MICROVILLE" CHRS130;"by the sea 

3540 PRINT CHRS130;"Each morning you buy your stock at the"' CHRS130;"depot,est 
imating your likely sales,"''CHRS130;"which depend on the weather and the"''CHRS 

130;"day." 

3550 PRINT'CHRS130;"At the beginning of the game, each" ' CHRS130;"player starts 
off with";CHRS131;"'200";CHRS130;"and has"'';CHRS130;"to try and earn the great 
est profit." 

3560 PROCspace 

3570 CLS:FORI=1T02:PRINTCHRS132;CHRS157;CHRS133;CHRS141;"]]]]]]]]]";CHRS131;"IN 
STRUCTIONS";CHRS133;"CCCCCCCCC1":NEXTI 

3580 PRINT CHRS134;"You sell 3 different products;-" ' 'CHRS130;"1."CHRS131"CONES 
"CHRS130"with soft ice-cream fi11ing."'CHRS130;"(The cones cost you 3 pence and 
the ice"CHRS130"cream 7 pence per portion)” 

3590 VDU148:PRINTSTRINGS(38,",“) 

3600 PRINT'CHRS129;"2."CHRS131"CHOC-ICES" CHRS130;"(Which cost you 10 pence eac 
h) " 

3610 VDU148:PRINTSTRING*(38,",") 

3620 PRINT' CHRS129;"3."CHRS131"LOLLIES" CHRS130"(Which cost you 5 pence each)" 

3630 VDU148:PRINTSTR1NGS(38,",") 

3640 PRINT'CHRS130;"If you do not manage to sell all your"''CHRS131;"produce";C 
HRS130;"it is kept for the next day." 

3650 PRINT'CHRS129;CHRS157;CHRS135;"Do you want instructions again?(Y/N)" 

3660 ENDPROC 

3670 

3680 

3690 REM ********** 

3700 DEFPROCsum 

3710 CLS 

3720 IF DAY7.=LO FORI=1T02:PRINTTAB(10,I);CHRS131;CHRS157;CHRS132;CHRS141;"SUMMA 

RY ";CHRS156:NEXT:PRINTTAB(9,3);CHRS149;STRING*(14, ):G0T03740 

3730 FORI=lT02:PRINTTAB(5,1);CHR*134;CHR*141;"LATEST STATE OF PLAY":NEXTI:PRINT 

TAB(5,3);CHR*145;STRING*(22,"s") 

3740 PRINT'' TAB(2);"PLACING";TAB(15);"CASH";TAB(28);"PROFIT" 

3750 PRINTTAB (1) ; CHR* 145;.; TAB (15) ;.; TAB (28) ;. 

3760 FOR PLA=1T0P: IF DAY7.=LO THEN X(PLA)=X(PLA)-L0(PLA):NEXTPLA 

3770 FQRI=1TQP:CA(I)=X(I):NEXTI 

3780 FOR1=1TOP:HS=CA(1):ND=1:W=2 

3790 IF CA(W)>HS THEN HS=CA(W):ND=W 

3800 IF W<P THEN W=W+1:G0T03790 

3810 PA1(I)=ND:CA(ND)=—1OOO 

3820 NEXTI 

3830 Z8=0 

3840 FOR PLA=1 TO P 

3850 PRINTTAB(1,8+PLA*2>CHRS<128+RND(6));PLA;".";N*(PA1(PLA)); 

3860 PRINTTAB(14,8+PLA*2);CHR*(128+RND(6));"C";X(PA1(PLA)); 

3870 PRINTTAB(27,8+PLA*2);CHR*(128+RND(6));"i.";INT(X(PA1(PLA))*100)/100-200 

3880 NEXTPLA 

3890 IF DAY7.CL0 THEN GOTO 3960 

3900 Z8=Z8+1 

3910 IF Z8<=25 THEN IF S7.= l SOUND1,-15,INT(RND(200)),1:G0T03840 

3920 F0RI=1T02:PRINTTAB(0,3+1);CHR*134;CHR*141;" THE WINNER IS :":N 

EXTI 

3930 PRINTTAB(0,10);CHR*136 

3940 IF S7.=0 GOTO 3960 

3950 PR0Cmusic3 

3960 PROCspace 

3970 ENDPROC 

3980 

3990 

4000 REM ********** 

4010 DEFPROCmusic 

4020 F0RI=1T043 

4030 READ A7.,B7. 

4040 SOUND 1 , -15, AX, B7. 

4050 SOUND 2,-15,AX+1 ,B7. 

4060 SOUND 3,-15,A7.+2,B7. 

4070 NEXTI 

4080 ENDPROC 

4090 

4100 

4110 REM ********** 

4120 DATA 81,6,85,4,89,8,81,6,69,4,61,6,53,4,49,6,53,4,81,7.2,0,2.4,81,15.2,0,2 
.4,81,6,85,4,89,8,81,6,69,4,61,6,53,4,49,6,53,4,89,24,89,6,93,4,97,8,89,6,73,4,6 
9,6,61,4,57,6,61,4,89,8,81,8,73,8,69,2.4,61,2.4,65,3.2,69,8 

4130 DATA61,8,49,8,33,8,53,24 

4140 

4150 

4160 REM ********** 

4170 DEFPROCon 

4180 VDU23,0,11,255,0,0,0,0,0 

4190 ENDPROC 

4200 

4210 

4220 REM ********** 

4230 DEFPROCoff 

4240 VDU23,0,11,0,0,0,0,0,0 

4250 ENDPROC 

4260 

4270 

4280 REM ********** 

4290 DEFPROCsun 

4300 VDU31,25,4,132,157,147:PRINT"!";STRING*(2,CHRS255);"i" 

4310 VDU31,25,5,132,157,147:PRINTSTRINGS(4,CHR1255) 

4320 VDU31,25,6,132,157,147:PRINT"/";STRING#(2,CHRS255)"/" 

4330 VDU31,24,3,132,157,147:PRINT" ) 

4340 VDU31,24,7,132,157,147:PRINT"& )" 

4350 VDU31,23,5,132,157,147:PRINT"*" 

4360 VDU31,32,5,147:PRINT. 

4370 ENDPROC 

4380 

4390 

4400 REM ********** 

4410 DEFPROCc1oud 

4420 VDU31,18,4,132,157,151:PRINTSTRINGS(4,CHRS255) 

4430 VDU31,15,5,132,157,151:PRINTSTRINGS(8,CHRS255) 

4440 VDU31,16,6,132,157,151:PRINTSTRING#(5,CHRS255) 

4450 VDU31,17,7,132,157,151:PRINTSTRING*(3,CHRS255> 

4460 VDU31,28,5,132,157,151:PRINTSTRINGS(4,CHRS255) 

4470 VDU31,26,6,132,157,151:PRINTSTRINGS(7,CHRS255) 

4480 VDU31,27,7,132,157,151:PRINTSTRINGS(8,CHRS255) 

4490 VDU31,28,8,132,157,151:PRINTSTRINGS(4,CHRS255) 

4500 VDU31,8,5,132,157,151:PR INTSTRINGS(4,CHRS255) 

4510 VDU31,6,6,132,157,151:PRINTSTRINGS<7,CHRS255) 

4520 VDU31,7,7,132,157,151:PRINTSTRINGS(7,CHRS255) 

4530 VDU31,8,8,132,157,151:PRINTSTRINGS(4,CHRS255);CHRS134 

4540 ENDPROC 
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PROGRAM RLE 


4550 
4560 

4570 REM ********** 

4580 DEFPROCrain 

4590 VDU31,7,9,134:PRINT"/ //////////“ 

4600 VDU31,16,8,134: PR I NT " / / / /'■ 

4610 ENDPROC 

4620 

4630 

4640 REM ********** 

4650 DEFPROCerror 

4660 IF ERR=17 THEN CLEAR:RUN 

4670 PROCon:PRINT 

4680 VDU26,12 

4690 REPORT-.PRINT" at line "; ERL 

4700 *FX4 

4710 END 

4720 

4730 

4740 REM ********** 

4750 DEFPROCbroke 

4760 VDU26,12:F0RI = 1T02:PRINTTAB(O,I);CHRS132;CHRS157;CHR$133;CHR*141$ M 3333333 a 
]]]]"jCHRfl31i"BROKE"; CHR$133;" LL [C[CCC L CCC":NEXTI 

4770 PRINT' CHR$131;N$(PLA);CHR$130;"you are broke but luck is.CHR$130"on yo 

ur side. You see a bank and" 

4780 PRINT''CHRS130"borough £ 50 but you will have to pay.CHR$130"’75 back (•• 

;CHR$131;"MISER BANKS";CHRS130;")" 

4790 LO(PLA)=L0(PLA)+75 

4800 IF X(PLA)<0 THEN X(PLA)=0 

4810 X(PLA)=X(PLA)+50 

4820 PROCspace 

4830 ENDPROC 

4840 

4850 

4860 REM ********** 

4870 DEFPROCoption 
4880 CLS:*FX15 
4890 F0RI=1T02 

4900 PRINTTAB(0,1);CHR$132;CHR$157;CHR$133;CHR$141;"]]]]]]]]]]";CHR$131;"SOUND 
OPTION";CHR*133;"CCCCCCC L CC" 

4910 NEXTI 

4920 PRINTTAB(0,7);CHR$134;"Do you wantCHR$133;CHR*157;CHR$135;"SOUND ";CHR$ 
156;CHR*134;"?" 

4930 PRINT''' 

4940 FORI=1T02 

4950 PRINTCHR$129;CHRS141;"Press";CHR*131;"'Y' or N'";CHR$147 
4960 NEXTI 

4970 PROCraan(3,8,147) 

4980 REPEAT A$=GET$:IF A$="Y" OR AS="y" S%=1 ELSE S7.=0: UNTIL A$="Y" OR A*="y" 0 
R A$="N" OR A$="n" 

4990 IF A$="Y" OR A$="y" THEN PRINTTAB(0,16);CHRS129;"You chose";CHR$131;"Yes"; 
CHRS 129; "-for sound. ": ELSE PRINTTAB (0,17) ; CHRS129; "You chose" ; CHRS 131; "No" ; CHRS 12 
9;"tor sound." 

5000 PRINTTAB(0,23);CHRS129;CHRS157;CHRS135;"Do you wish to change anything <Y/ 
N) ? " ; 

5010 REPEAT AS=GETS:UNTIL AS="Y" OR AS="y" OR AS="N" OR AS="n" 

5020 IF AS="Y" OR AS="y" THEN GOTO 4880 

5030 PROCspace 

5040 ENDPROC 

5050 

5060 

5070 REM ********** 

5080 DEFPROCbalance 

5090 PRINTCHRS135;"You have £";X(PLA) 

5100 ENDPROC 

5110 

5120 

5130 REM ********** 

5140 DEFPROCpost 
5150 *FX15,0 

5160 VDU26,12:F0RI=1T02:PRINTCHRS132;CHRS157;CHRS133;CHRS141;";CH 
RS131;“POST";CHRS133;"CCtCC[CCtCCCC":NEXTI 
5170 PRINTCHRS129;"PIayer";CHRS130;PLA;")";CHRS134;"..";NS(PLA);SPC(4) ; CHRS129; 
"Week:";CHRS134;WEEK'CHRS129;"Weather:";CHRS134;WETS'CHRS129;"Day:";CHRS134;DAS: 
VDU148:PRINTSTRINGS(39,",") 

5180 PRINTCHRS134;" This mornings post is:"’ 

5190 RESTORE 5500 
5200 L=INT(RND(1)*9+1) 

5210 F0RI=1T0L 

5220 READ XXS,YYS,ZZS,Cl,C2 

5230 NEXTI 

5240 FOR 1 = 1T02:PR 1N1CHRS130;LHKS141;XXS;UHRS131;YYS;CHRS129;ZZS;CHRSl’6;" ' :Cl 
5250 NEXTI 

5260 IF C2=0 IF S7.= l S0UND1 ,-15,1 , 10 
5270 IF C2=l IF S7.= l S0UND1 ,-15,200, 10 
5280 PROCbalance 
5290 PROCman(3,10,147) 

5300 F0RI=1T01000:NEXTI 
5310 VDU31,13,16,145:PRINT"5";SPC(7); 

:PRINT"upppppppz" 

5320 IF C2=0 THEN GOTO 5390 

5330 FOR1=1T04:VDU31,15,12+1-1,145,32,32,32,3 
";CHRS129;C1;CHRS145 
5340 IF S7.= l S0UND1 ,-15,100+1*2,10:S0UND2,-15,50+1*3, 10 
5350 F0RW=1T01000:NEXTW 
5360 NEXTI 

5370 VDU31,15,16,131: PRINT"SSSSS" ; : VDU145: IF S7.= l S0UND1,-15, 150,10: S0UND2, -15, 
110,10 

5380 X(PLA)=X(PLA)+C1:VDU31,0,11:PROCbalance 
5390 IF C2=l THEN GOTO 5460 

5400 F0RI=1TQ6:VDU31,15,15+1-1,145,32,32,32,32,32,145:VDU31,15,15+1,131:PRINT"‘ 
" ; CHRS129;C1;CHRS145 

5410 IF S7.= l S0UND1,-15,100-1*2,10:S0UND2,-15,50-1*3, 10 
5420 F0RW=1T01000:NEXTW 
5430 NEXTI 

5440 VDU31,15,21,148: PR I NT " 9f 9f":IF S7.= l SOUNDO , -15,100,10 

5450 X(PLA)=X(PLA)-Cl:VDU31,0,11:PROCbalance 

5460 F0RI=1T0500:NEXTI:PROCspace 

5470 ENDPROC 

5480 

5490 

5500 REM ********** 

5510 DATA "VAN","REPAIR","PAY",50,0 
5520 DATA "UNCLE'S","LEGACY","COLLECT",100,1 
5530 DATA "POOLS","WIN","COLLECT",100,1 
5540 DATA "ICE CREAM","MELTED","PAY",25,0 
5550 DATA "WINDFALL","","COLLECT",75,1 

"LOTTERY","PRIZE","COLLECT",50,1 
"ELECTRICITY","BILL","PAY",75,0 
"FIRE IN","VAN","PAY",50,O 
"CASINO","WIN","COLLECT",125,1 
"BEACH","RENT","PAY",75,0 


;STRINGS(5, );CHRS146:7DU31,13,17.145 


,32,146:VDU31,15,12+1,131:PRINT"* 


5560 DATA 
5570 DATA 
5580 DATA 
5590 DATA 
5600 DATA 
5610 
5620 

5630 REM 


* * * * 


MICROMART 


INVESTORS! 

Track your shares ’ progress with STOCKMARKET 
MANAGER , the definitive investment program for 

the SINCLAIR QL 

• Simple entry of data on purchases, sales, prices etc. 

• Portfolio variation — analysed by investment type — 
comparison of performance against market. 

• Calculation of % return on each investment. 

• Assessment of Capital Gains Tax liability. 

• Handles all investment types incl. Traded Options. 

• Prints output to QL compatible printer. 

Written by a professional investment manager, it 
integrates with ARCHIVE and makes full use of menus 
and prompts. 

Available now on microdrive, complete with 
comprehensive manual. 

Order From: PORTFOLIO SOFTWARE 

PO BOX NO 15, LONDON SW11 5RP 

Please send: Number of copies 

“STOCKMARKET MANAGER" programme @ £39.95, □ 

incl P&P 

Information Sheet (please enclose SAE) D 

I enclose cheque/PO payable to PORTFOLIO SOFTWARE, 

for £. 

Name. 

Address. 
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STOCK MARKET MANAGER f om Portfolio 
Software 



Turbo Pascal. £49 

Turbo Toolbox (Isam, Quicksort etc). £49 

Turbo Tutor. £29 

Gift Pack Special (All the above). £99 

Turbo Pascal (with 8087 support). £89 

Sidekick (The Super Organiser). £49** 


** IBM and Full Compatibles Only 


TURBO PASCAL 


GIFT PACK (Save £28) 


All prices plus VAT at 15% ■ 

Postage & packing Included C 

Send cheque with order to: 

ADS COMPUTING 


118 Chester Road, Northwich, Cheshire CW8 4AN 
Tel: (0606) 781164 

Callers by appointment ONL Y 


PRINTERS NEW LOW 
PRICES 

Large selection available. 

We specialise in interfacing to 

SHARP 

computers 

Many other Interfaces for MZ80K and 
A Eprom Programmers ADC, relay 
output, etc. 


Interface for MZ700 £39 
UK orders add 15% VAT 
Details on our complete range from 

PETERSON 
ELECTRONICS LTD 

ACADEMY STREET, FORFAR, 
TAYSIDE, DD8 2HA 
Tel: 0307 62591 
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MICROMART 


THE CRACKER 

* Find out why this is the best spreadsheet 
CP/M Z80, CP/M86 PC/DOS, MS/DOS 
£100+£2 P&P + VAT 

TRANSLATOR 

Z80 to 8086188 

★ Single pass 

★ Will handle very large files 
CP/M Z80, CP/M86, PC/DOS, MS/DOS 

£80+ VAT 

DISASSEMBLER 

Z80, 808 

★ Disk based 

★ Labelling 

★ Cross-reference table 

★ Data areas ready for re assembly 

★ Will cope with large programs 
if Also .8080/8085 to Z80 opcodes 

CP/M Z80 £60+ VAT 
CP/M 86, PC/DOS, MS/DOS, £80 + VAT 

SOFTWARE TECHNOLOGY 
LIMITED 

PO Box 724, Birmingham B15 3HQ 
Tel: 021 454 3330 


LOWEST PRICES IN UK? 

MICROS Prices inc VAT 

Spectrum 48k (free six pack software). £109.95 

Spectrum Plus (free six pack software). £124.95 

Commodore Plus 14 £249.95 

Commodore 64 £184.95 

Commodore 64 (cassette player, Simons basic programmers, reference 

guide, international soccer, joystick and sports bag). 

Commodore 16 (free cassette player/software). 

BBC B. 

BBC B (Econet fitted). 


CB + DFS.. 


£239.95 

£119.95 

£340.00 

£445.00 

£445.00 

£379.95 

£ 

£123.95 

£85.95 


Sinclair QL 

Acorn Electron starter pack. 

Casio PB 700. 

Casio FX 750P. 

FOR YOUR MICRO 
QL 14" Monitor £195.00 

ZX Microdrive. £44.95 

ZX Interlace 1 . £44.95. 

ZX Microdrive/Interface 1 (4 free games). £94.95 

ZX Interface 2 (free ROM). £17.95 

Microdrive Cartridge £1.99 

Quickshot II Joystick £9.95 

Commodore C2N Cassette Unit £40.00 

Commodore 1541 Disk Drive (free Easy Script). £189.95 

Commodore MPS 801 printer. £189.95 

Commodore MPS 802 printer (free Easy Script/Future Finance). £339.95 

Commodore 64 with cassette unit. £219.95 

Alphacom 32 printer £69.95 

Epson RX80FT +. £255.00 

Brother EP44. £239.00 

Complete range of Spectrum Commodore add ons at discount 
prices. Prices/Goods subject to availability and change 
without notice. 

P&P £3.00 (within UK) 

Trade and export enquiries welcome 

E3 K.K. STATIONERS S 

187 Edgware Road 172 Queensway 126 Edgware Road 
Marble Arch W2 1 ET London W2 Marble Arch W2 2DZ 
Tel: 01-723 1436 Tel: 01-723 1436 Tel: 01-402 4592 


SCIENTIFIC SUBROUTINE LIBRARY 

VOLUME 1 — STATISTICS AND FITTING FUNCTIONS 

Mean, SD, normal distribution, partial expectation, Chauvenets 
criterion, least squares fit to polynomial and arbitrary function, 
repetitive least squares fits, covariance matrix, chi-squared statistic, 
matrix inversion, solution of linear simultaneous equations. 
VOLUME 2 — LINEAR PROGRAMMING 
Reduction of a simplex tableau, integer programming, partial integer 
programming, conversational linearprogramming system, least cost 
mix problem. 

VOLUME 3 — FURTHER STATISTICS 

Ranking, qualities, frequency, correlation coefficient, T, chi-squared 
and F distributions and their inverses, T test, chi-squarea test, 
Wilcoxson test, linear and multiple regression, ANOVA 1-way and 
2-way. 

VOLUME 4 - TRANSFORMATIONS AND SORTING ALGORITHMS 

Fourier and Fast Fourier transforms, numerical integration and 
differentiation, harmonic analysis, interpolation, coordinate trans¬ 
formations. Exchange sort, Quicksort, Shellsort, Tree sort. 

All routines are written in BASIC for easy implementation on any 
machine. 

Machine readable source code £75 + VAT per volume (Most disk 
formats + QL microdrive now available) 

Manuals including full source listings with implementation notes and 
documentation £25 per volume 

CP/M TO DEC FILE TRANSFER 

Software to read and write RT-11 format RX01 diskettes under CP/M. 

Supplied on 8" SSSD diskette — £25 + VAT 

SINCLAIR QL TERMINAL EMULATOR 

Allows the SINCLAIR QL to act as a terminal to connect to other 

micros, bulletin boards and mainframes — £25 + VAT 

Write or phone for further information on any of our products. 

MICRO LOGIC CONSUL TANTS L TO. 

57, Station Road, Southwater 
Horsham, W. Sussex RH13 7HQ 
Telephone: 0403 731818 
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5640 DEFPROCman(Z1, Z2,C0L) 

5650 VDU31,30,Z2,137,150:PRINT "p";STRING*<4,CHR*255):VDU31,32,Z2+1, 146:iN1 J 
j " 

5660 VDU31,32,Z2+2,146:PRINT"uO_z":VDU31,32,Z2+3,146:PRINT" 5 j” 

5670 VDU31,30,Z2+4,146:FRINT"7.k":VDU31,30,Z2+5,146:PRINT"5 

5680 VDU31,27,Z2+6,146:PRINT"jssssss j":VDU31,30,Z2+7,146:PRINT"5 ^ 

5690 VDU31,30,Z2+8,146:PRINT"upp ppz":FORI = lTOZ1:VDU31,30,Z2+8+I,146:FRINT j 

5":NEXTI 

5700 VDU31,30,Z2+8+1,COL:PRINTSTRING*(5,CHRS255) ; "5" 

5710 ENDPROC 

5720 

5730 

5740 REM ********** 

5750 DEFPRQCmusic2 

5760 FOR1=1T03 

5770 F0RL=50T0100 

5780 SOUND17,—15,L+INT(RND(30)),1 

5790 SOUND17,-15,L,1 

5800 NEXT 

5810 NEXT 

5820 ENDPROC 

5830 

5840 

5850 REM ********** 

5860 DEFPROCmusic3 

5870 F0RI=1T010 

5880 F0RP7.=50T0100 

5890 SOUND17,-15,PX,2 

5900 SOUND 17,-15, P7L, 2 

5910 NEXT 

5920 FQRPX=100T050STEP-1 

5930 SOUND 17,-15, P7L, 2 

5940 SOUND 17,-15, P7., 2 

5950 NEXT 

5960 NEXT 

5970 ENDPROC 

5980 

5990 

6000 REM ********** 

6010 DEFPROCbank 

6020 Z9=0 

6030 CLS:F0RI=1T02:PRINTTAB(0,1);CHR*132;CHRS157;CHR*133;CHR*141;"3333733333";C 
HR*131;"BANK HOLIDAY";CHR*133;"C L C11CCCCC":NEXTI 

6040 PRINT' CHR*130;"Today is";CHR*129;"BANK HOLIDAY MONDAY" 

6050 PRINT'CHR*134;"And so your market will be increased."' 

6060 PROCman(3,10,147) 

6070 FQRI=1T07 

6080 PRINTTAB(Oj8+1*2);CHR*(128+RND(6));"11's";CHR*(128+RND(6));"Bank";CHR*(128 
+RND(6));"Holiday"; 

6090 IF S7.= l SOUND 1 ,—15,1*1 NT (RND (5) ) , 1 

6100 NEXTI 

6110 Z9=Z9+1 

6120 IF Z9<=20 THEN GOTO 6060 

6130 IF S7.= l PROCmusic3 

6140 PROCspace 

6150 ENDPROC 

6160 

6170 

6180 REM ********** 
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QL Connect Four 

by RB Perkins 

It's been a long time coming, butthis is The idea is to get four of your 

the first good, lengthy program I've counters in a row either horizontally, 
received for the Sinclair QL. Although vertically or diagonally. Counters are 
Connect Four is not the most original 'dropped' into seven columns alterna- 
game to be devised for a micro, it's a tively with your opponent (in this case, 
challenging game and this is a nice the QL). 

implementation. The only input that you have to 

The program runs in TV mode so it respond with is the column you want 
can be used by all QL owners. yourcounterdropped in (onetoseven). 
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lOO REMark ********************************** 

110 REMark *** QL Connect 4 *** 

120 REMark *** - *** 

130 REMark *** Version 2.0 *** 

140 REMark *** Written by A W H Perkins *** 

150 REMark *** Loughborough. *** 

160 REMark *** Runs in TV Mode *** 

170 REMark ********************************** 

180 DIM pos(7,6),col(7),pla*(2,10),pla*(2,64) 

190 MODE 8:PAPER 0:PAPER#2,0:CLS:CLS#2 

200 getnames:MODE 4:PAPER 0:CLS 

210 LINE 10,2T0 150,2 

220 FOR kk=10T0 150STEP 20: LINE kk,2T0 kk.,84 

230 FOR i g=9T0 63SJEP 9:AT 2.5,fg-4:PRINT fg/9 

240 piayer = l:pi ay=3:INK 3 

250 FOR sv=lTO 7 

260 FOR vs=1TO 6 

270 pos(sv,vs)=0 

280 NEXT vs:col<sv>=6:NEXT sv 

290 UNDER 1:CSIZE 3,0:AT 0,1:INK 7:PRINT "Connect 4":UNDER 0:CSIZE 0 0-INK 

3 

300 IF p1 a*(p1 ayer > ="COMPUTER" 

310 AT 1,4:PRINT "COMPUTER THINKING" 

320 CGO:GO TO 380 

330 END IF 

340 AT 1,0:PRINT "You're move, ";pi a*(piayer);:INPUT " please 7 "•bb* 

350 IF LEN(bb*X>l : GO TO 430 

360 IF CODE(bb*)<49 OR CODE(bb*)>55 :GO TO 430 

370 cn=bb*:IF col(cn)=0 :GO TO 430 

380 piay=player+2:draw_piece 

390 check 

400 IF piayer=l :player=2:G0 TO 420 
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PROGRAM FILE 




410 player=l 

420 piay=player+2 

430 AT 1,0: PRINT FILL*(" ,40) 

440 INK play 

450 GO TO 300 

460 DEFine PROCedure drawjjiece 

470 IF col(cn)=l :GO TO 570 

480 FOR kk=6 TO (7-(col(cn))) STEP -1 

490 INK pi ay:CIRCLE cn*20, (kk*l4)-7,7,.5,.5*PI 

500 PAUSE 2 

510 IF kk=7-(col (cn)) .GO TO 530 

520 INK 0:CIRCLE cn*20,(kk* 14 )-/,7,.5,.5*PI 

530 END FOR kk 

.540 pos(cn,7-(col(cn)))=player 

550 col(cn)=col(cn)-l 

560 GO TO 600 

570 INK pi ay:CIRCLE cn*20,77,7,.5*.5*PI 

580 pos(cn,6)=player 

590 col(cn)=0 

600 BEEP 20,1:END DEFine 

610 DEFine PROCedure get names 

620 INK 7:LINE 50,65 TO 111,65 TO 111,85 TO 50,85 TO 50,65 

630 CSIZE 3,1:AT 2,9:PRINT "Connect 4":CSIZE 0,0 

640 AT 11,0:INK 2:INPUT "Name of Player 1 ? ";plal$ 

650 AT 13,0:INK 4:INPUT "Name of Player 2 ? ";pla2* 

660 IF LEN(plal4)>10 OR LEN(pia2*)>10 :CLS:GO TO 630 

670 pla*(l)=plal*:pla*(2)=pla2* 

680 INK 7 

690 PAUSE 70 

700 END DEFine 

710 DEFine PROCedure check 

720 FOR SW=1 TO 6 

730 FOR GH=1 TO 4 

740 IF pos(GH,SW)=1 AND pos(GH+1,SW)=1 AND pos(GH+2,SW)=1 AND pos(GH+3,SW)= 

1 :xxx=GH:yyy=SW:jjj=l:one_win 

750 IF pos(GH,SW)=2 AND pos(GH+1,SW)=2 AND pos<GH+2,SW)=2 AND pos(GH+3,SW)= 

2 :xxx=GH:yyy=SW:jjj = l:two win 

760 NEXT GH:NEXT SW 

770 FOR GH=1 TO 7 

780 FOR SW=1 TO 3 

790 IF pos(GH,SW)=1 AND pos(GH,SW+1)=1 AND pos(GH,SW+2)=1 AND pos(GH,SW+3)= 

1 :xxx=GH:yyy=SW:jjj=2:one win 

800 IF pos(GH,SW)=2 AND pos(GH,SW+1)=2 AND pos(GH,SW+2)=2 AND pos(GH,SW+3)= 

2 :x x x =GH:yyy=SW:j j j =2:two win 
.810 NEXT SW:NEXT GH 

820 FOR SW=1 TO 3 

830 FOR GH=1 TO 4 

840 IF pos(GH,SW)=1 AND pos(GH+1,SW+1)=1 AND pos(GH+2,SW+2)=1 AND pos(GH+3, 
SW+3)=1 :xxx =GH:yyy=SW:j j j=3:one win 

850 IF pos(GH,SW)=2 AND pos(GH+1,SW+1)=2 AND pos(GH+2,SW+2)=2 AND pos(GH+3, 
SW+3)=2 :xxx=GH:yyy=SW:j j j =3:two_win 

860 NEXT GH:NEXT SW 

870 FOR GH=1 TO 4 

880 FOR SW=4 TO 6 STEP 1 

890 IF pos(GH,SW)=1 AND pos(GH+1,SW-1)=1 AND pos(GH+2,SW-2)=1 AND pos(GH+3, 
SW-3)=1 :xxx=GH:yyy=SW:j j j=4:one_win 

900 IF pos(GH,SW)=2 AND pos(GH+1,SW-1)=2 AND pos(GH+2,SW-2)=2 AND pos(GH+3, 
SW-3)=2 :xxx=GH:yyy=SW:jjj=4:twowin 

910 NEXT SW:NEXT GH 

920 FOR Vk=l TO 7 

930 FOR VJ=1 TO 6 

940 IF pos(Vk,VJ)=0 :END DEFine 

950 NEXT VJ:NEXT Vk 

960 gamedrawn 

970 DEFine PROCedure onewin 

980 INK 3:FILL 1 

990 ON jjj -GO TO 1000,1020,1040,1060 

1000 FOR ii=0 TO 3:FILL 1:CIRCLE (xxx+ii>*20,(yyy*14)-7,7,.5,.5*PI:FILL 0:M 

EXT ii 

1010 GO TO 1070 

1020 FOR zz=0 TO 3:FILL 1:CIRCLE xxx*20,((yyy+zz)*14)-7,7,.5,.5*PI:FILL 0:N 

EXT zz 

1030 GO TO 1070 

1040 FOR gq=0 TO 3:FILL 1:CIRCLE (xxx+qq)*20,((yyy+qq)*14)-7,7,.5,.5*PI:FIL 

L 0:NEXT qq 

1050 GO TO 1070 

1060 FOR tt=0 TO 3:FILL 1:CIRCLE (xxx+tt)*20,((yyy-tt)*14)-7,7,.5,.5*PI:FIL 

L 0:NEXT tt 

1070 FOR 11=1 TO 3000:NEXT 11 

1080 PAPER 0:CLS:INK 7 

1090 IF pi a1*="COMPUTER" 

1100 CSIZE 1,1:AT 1,1:INK 3:PRINT "The Computer won that game 1 ":GO TO 1150 

1110 END IF 

1120 CSIZE 1,1:AT 1,1:PRINT "Well done "; 

1130 INK 3:PRINT plal$; 

1140 INK 7:PRINT ", you won that game!" 

1150 ANOTHER:STOP 

1160 END DEFine one_win 

1170 DEFine PROCedure ANOTHER 

1180 FOR ff=l TO 10:PAN ff*2 

1190 FOR ff=l TO 10:PAN -ff*2 

1200 CSIZE 1,0 

1210 AT 10,0:INPUT "Fancy another game ? (Y/N) ";yn* 

1220 IF yn$<>"N" AND yn*<>"Y M :cline:GO TO 1210 

1230 IF yn*="Y" :RUN 

1240 CSIZE 0,0:CLS 

1250 END DEFine ANOTHER 

1260 DEFine PROCedure two win 

1270 INK 4:FILL 1 

1280 ON jjj GO TO 1290,1310,1330,1350 

1290 FOR ii=0 TO 3:FILL 1:CIRCLE (xxx+ii)*20,(yyy*14)-7,7,.5,.5*PI : FILL 0:N 

EXT ii 

1300 GO TO 1360 

1310 FOR zz=0 TO 3:FILL 1:CIRCLE xxx*20,((yyy+zz)*14)-7,7,.5,.5*PI : FILL 0:N 

EXT zz 

1320 GO TO 1360 

1330 FOR qq=0 TO 3:FILL 1:CIRCLE (xxx+qq)*20,((yyy+qq)*14)-7,7,.5,.5*PI : FIL 

L 0:NEXT qq 

1340 GO TO 1360 

1350 FOR tt=0 TO 3:FILL 1:CIRCLE (xxx+tt)*20,( (yyy-tt )*14)-7,7,.5,.5*PI : FIL 

L 0:NEXT tt 

1360 FOR nn=1 TO 3000:NEXT nn 

1370 PAPER 0:CLS:INK 7 

1380 IF pla2*="COMPUTER" 

1390 CSIZE 1,1: AT 1,1: INK 4:PRINT "The Computer won that ga»e!":0O TO 1430 






MICROMART 


WD SOFTWARE 

For the QL: 

WD Utilities (3rd ed) (base £5.50) 

view 60-file DIRectory on one screen, one-key LOAD, COPY or print 60 files 
with one key (allows for namesakes). Multiple FORMATting to prevent 
corruption by stretching of tape. TOOLkit to give dated, numbered modules 
in program development. PRUNE old files to release space (one key 
DELETES a file). Full instructions in QUILL file. Use up to 6 EXTRA 
MICRODRIVES (add on your Spectrum ones)! 

WD Morse Tutor (base £4) 

Specification as for Spectrum, but no speech (hurry up, Currah!) 

RefQL(lsted) (base£1) 

100+ useful QL references in an ARCHIVE file. 

For the 48K Spectrum: 

WD Morse Tutor (base £4) 

From absolute beginner to beyond RYA and Amateur. Radio receiving. 
Adjustable pitch. Set speed to your test level (4-19 wpm). Learn code with 
single characters, progress from groups with wide inter-character spaces to 
random sentences; decrease spacing to normal. Write down what you hear, 
then CHECK on Screen or Printer or LISTEN to phonetic TALKBACK from 
Currah MicroSpeech if fitted. Also own message, random figures, letters or 
mixed. 16K version on special request (no speech, only 5 sentences instead 
of 100). 

Tradewind (base £4 — was £5!) 

Sailing/trading strategy game with graphic surprises. 

Jersey Quest (base £4 — was £5!) 

Text adventure with Bergerac and the Dragon. 

Prices: 

Spectrum Cassettes — base price only 
QL or Spectrum Microdrives — £2.50 cartridge plus 
base price 

Two or more programs on one cartridge — pay cartridge + base. Eg: WD 
Utilities and RefQL for £8.50, but IMPOSSIBLE to mix QL and Spectrum 
programs on one cartridge. Send YOUR FORMATted cartridge and pay 
base price only (but OURs have been FORMATted AT LEAST six times)! 
Send OUR cartridge and 25p to update earlier editions. 

WD Software 

I Hilltop, St Mary, Jersey Tel: (0534)81392 


3W or 5V4 WINCHESTERS 


FOR 

GEMINI/NASC0M, SUPERBRAIN, 
IBM, APRICOT, SIRIUS 
AND EPSON COMPUTERS 

★ ★ INTRODUCTORY OFFER ★ ★ 

5V4" 10 MB VERSION £999 + VAT 

★ OTHER CAPACITIES/SIZES 
AVAILABLE 

★ FACILITIES FOR MOST 
COMPUTERS ON REQUEST 

★ 64K PRINTER BUFFER, WITH 
PARALLEL SERIAL INTERFACES. 

RING FOR DETAILS 

TEL (0245) 57575 

For further details. Securicor delivery, back 
up support and HP terms available. 

tORlM 

29 Beeches Road, Chelmsford, Essex 
CM12RX 

VAT No. 407 0905 74 


BASIC COMPILER 

For the BBC Micro 

Now supports over 100 key words 
Turns Basic programs into really fast 
machine code. It is very easy to use 
and comes complete with full 
instructions. Suitable for the Model 
B or Model A with 32K 

CASSETTE £26.95 
DISK £28.95 

Enquire at your local computer store 
or order direct (Post FREE) from:— 

A.C.K. DATA 
PCW Dept 
21 Salcombe Drive 
Redhill 

Nottingham NG5 8JF 
Tel: (0602) 262498 

Dealer enquiries welcome 
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MICROMART 


Up to 40% discount 
on IBM PC S/W and 
accessories 


Framework 

£297 

Symphony 

£399.95 

dBase II 

£224.25 

dBase III 

£293.25 

Friday 

£126.05 

Lotus 1-2-3 

£276 

WordStar 

£194.35 

Word (without mouth) 


£201.25 

Word (with a mouth) 

£261.05 

Six Pak Plus (384k) 

£236.54 

Quadboard (64k) £253 

Quadboard (Ok) £208.15 
64k RAM U/G (9 chips) £44 
64k RAM card £171.35 
Pen Mbyte hard disk, 
complete £799.95 

Cartridge drive £799.95 


SAM 2001 XT 

Compatible system from 

£2,495 


This is only a small selection from 
our range, please ring for more 
details. 

Terms: Cash with order, add £5 
per order for post and packing. All 
prices subject to change without 
notice. 


Conguin Software 

Freepost 

Lancaster LAI 1BR 
Tel: (0524) 381423 
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1400 END IF 

1410 CSIZE 1,1:AT 1,1:PRINT "Well done "5 

1420 INK 4:PRINT pla2*;:INK 7:PRINT ", you won that game!" 

1430 ANOTHER:STOP 

1440 END DEFine two_win 

1450 DEFine PROCedure cline 

1460 AT 10,0:PRINT FILL*(" ",55) 

1470 END DEFine 

1480 DEFine PROCedure game_drawn 

1490 PAPER 0:CLS 

1500 CSIZE 1,1:AT 2,1:PRINT "How boring, a draw!" 

1510 ANOTHER:STOP 

1520 END DEFine gamedrawn 

1530 DEFine PROCedure CGO 

1540 v=player 

1550 FOR 5=1TO 6 

1560 FOR g=lTO 4 

1570 IF pos(g,s)=v AND po5(g+l,s)=v AND pos(g+2,s)=v AND pos(g+3, S ) - q .jp _ 
l:cn=g+3:END DEFine :ELSE IF pos(g+3,s—1)<>0:cn=g+3:END DEFine 

1580 IF pos(g,5)=v AND pos(g+l,s)=v AND pos(g+2,s)=OAND pos(g+3,s) =v .-p , 

:cn=g+2:END DEFine :ELSE IF pos(g+2,s-1)<>0:cn=g+2:END DEFine 

1590 IF pos(g,5)=v AND pos(g+1,s)=OAND pos(g+2,s)=v AND pos(g+3,s)= v .]F s~l 
:cn=g+1:END DEFine :ELSE IF pos(g+1,s-1)<>0:cn=g+l:END DEFine 

1600 IF pos(g,s>=OAND pos(g+l,s)=v AND pos(g+2,s)=v AND pos(g+3, S )= V ;IF s=l 
:cn=g:END DEFine :ELSE IF pos(g,s—1)<>0:cn=g:END DEFine 

1610 NEXT g:NEXT s 

1620 FOR g=lTO 7 

1630 FOR s=lTO 3 

1640 IF pos(g,s)=v AND pos(g,s+l)=v AND pos(g,s+2)=v AND pos(g,s+3) 

:END DEFine 99 

1650 NEXT s:NEXT g 

1660 FOR s=lTO 3 

1670 FOR g=lTO 4 

1680 IF pos(g,s)=v AND pos(g+1,s+1)=v AND pos(g+2,s+2)=v AND p OS ( q+7 +3 ++_ n 

AND pos(g+3,s+2)< >0:cn=g+3:END DEFine ’ 

1690 IF pos(g,5)=v AND pos(g+1,s+1)=v AND pos(g+2,s+2)=0AND pos(n+^ 

AND pos(g+2,s+1)< >0:cn=g+2:END DEFine 

1700 IF pos(g,s)=v AND pos(g+1,s+1)=OAND pos(g+2,s+2)=v AND pos(g+3 

AND pos (g+l,s)00: cn=g+l: END DEFine ’ 

1710 IF pos(g,s)=0AND pos(g+1,s+1)=v AND pos(g+2,s+2)=v AND pos(g+3 s +3)=v- 
IF s=l:cn=g:END DEFine :ELSE IF pos(g,s-1)<>0:cn=g:END DEFine ’ " V ‘ 

1720 NEXT g:NEXT s 

1730 FOR g=lT0 4 

1740 FOR s=4T0 6STEP 1 

1750 IF pos(g,s)=v AND pos(g+1,s-1)=v AND pos(g+2,s-2)=v AND pos(g+3 s _ 3)=0 
:Ifr s—3=1:cn=g+3:END DEFine :ELSE IF pos(g+3,s-4)<>0:cn=g+3:END DEFine 

1760 IF pos(g,s)=v AND pos(g+1,s-1)=v AND pos(g+2,s-2)=OAND pos(q+3 s 3)- 
AND pos(g+2,s-3)< >0:cn=g+2:END DEFine ’ V 

1770 IF pos(g,s)=v AND pos(g+1,s-1)=OAND pos(g+2,s-2)=v AND pos(n+3 c -n- 
AND pos(g+1,s—2)< >0:cn=g+l:END DEFine ’ 

1780 IF pos(g,s)=OAND pos(g+1,s-1)=v AND pos(g+2,s-2)=v AND pos(0+3 = ^ _ w 

AND pos (g, s—1) < >0: cn=g: END DEFine y ’ ' J> 

1790 NEXT s:NEXT g 

1800 v=NOT(piayer—1) 

1810 FDR s=lT0 6 

1820 FOR g=lT0 4 

1830 IF pos(g,s)=v+1AND pos(g+1,s)=v+lAND pos(g+2,s)=v+lAND pos(g+3 s )=0:IF 
s-1:cn-g+3:END DEFine :ELSE IF pos(g+3,s-1)<>0:cn=g+3:END DEFine 

1840 IF pos(g,s)=v+lAND pos(g+1,s)=v+lAND pos(g+2, s)=0AND pos(g+3 s)=v+l-TF 
s 1 : cn—g+2:END DEFine :ELSE IF pos(g+2,s-1)<>0:cn=g+2:END DEFine' 

1850 IF pos(g,s)=v+1AND pos(g + 1,s)=0AND pos(g+2,s)=v+lAND pos(g+3 , s) = v+1 -tf 
s 1 * cn g+1:END DEFine :ELSE IF pos(g+1,s-1)<>0:cn=g+l:END DEFine' 

1860 IF P 0 5 ( 9-5)=OAND pos(g + 1,s)=v+lAND pos(g+2, s)=v+lAND pos(g+3,s)=v+l•IF 
187C> : NEXT : EN NEXT Fine * ELSE IF P°s(g,s-1)<>0:cn=g:END DEFine 

1880 FOR g=lT0 7 

1890 FOR s=lT0 3 

ig?END F DEFine’ S>=V+1AND P ° 5<9 ’ 5+1 > =V+1AND P°s(g,s+2)=v+lAND pos(g, s +3)=0:cn 

1910 NEXT s:NEXT g 

1920 FOR s=lT0 3 

1930 FOR g=lT0 4 

:" fi ° N o F p^T'?3ri:^^“cn p -- g s i?r^r^r:‘ AND pos <9+2 - 5+21 - +iand ~ «■«. -3 
‘:f« N r P pp :'?iri:n^ p cn p “;i:^roE F 7n + r ND p-<^, s+3 ,. 

DEF’nT ND P ° 5 <9+2 ’ ^ 2,=V+IAND P os ( 9+3, s+3) = 
p ° s( ^»s)=0AND pos(g+1,s+1)=v+lAND pos(g+2,s+2)=v+lAND pos(q+3 s+3)- 

r^^MEx^Lr^tT DEFine !ELSE IF » - pp r 9 3 ’ s+3> - 

1990 FOR g=lT0 4 

2000 FOR s=4T0 6STEP 1 

?-^IF F c P 3 S i 9,S)=V ^^ P os (g+1, s— 1) =v+1 AND pos (g+2, s-2) =v+l AND pos (g+3, s-3 
io^O TP 3 ~1 : cn—g+3:END DEFine :ELSE IF pos(g+3,s-4)<>0:cn=g+3:END DEFiAe 
2 °?L.i F pos 9i s >=v+lAND pos(g+1,s—1)=v+lAND pos(g+2,s-2)=0AND pos(q+3 s-3)- 
v+1AND pos(g+2,s—3)< >0:cn=g+2:END DEFine y ’ POs(g+3,s 3)- 

2 °?L,^ F pos =v+1AND pos(g+1,s—1)=OAND pos(g+2,s-2)=v+lAND pos(q+3 s-3)- 

v+1AND pos(g+1,s-2)< >0:cn=g+l:END DEFine POS(g+3,s 3)- 

pos(g,s)=0AND pos(g+1,s-1)=v+lAND pos(g+2,s-2)=v+lAND D os(a+3 s-3)- 
v+1 AND pos(g,s—1)< >0:cn=g:END DEFine y ’ P os( 9 +3 ’ 5 3 >~ 

2050 NEXT s:NEXT g 

2060 v=player 

2070 FOR s=lT0 6 

2080 FOR g=lT0 4 

2090 IF pos(g,s)=0AND pos(g+1,s)=0AND pos(g+2,s)=v AND nos(n+3 =-1. 

cn= g! EN D DEFine : ELSE IF pos < g,s-1)< >0lcn=g:END DEFine «^ 3 ’— IF -»• 

2100 IF pos(g,s)=v AND pos(g+1,s)=0AND pos(g+2,s)=0AND Dos(n++ =-i. 

IiTo R IF < 1TO , 2,+ ? >!END DEFine !ELSE IE P-'D^.-Lo^cn'gfirEND DEFine 

scn=g+3* END DEFine FI cf°?f 9+1 ’ AN ° P os <9+2,s>=0AND pos(g+3,s)=0:IF s=l 
iiirttc sND DEFine :ELSE IF pos(g+3,s-1)<>0icn=g*3iEND DEFine 

cn*g-END P DlF^e rp, fl SF ?° S<9+ !’ S>=V flND P os <g+2, s> =0AND pos(g+3,s>=v:IF s-1: 

2130 NEXT g: next's P°s(g,s-1.<>0=cn=g:END DEFine 

2140 FOR s=lTO 3 

2150 FOR g=lT0 4 

IF 6 pos F a+3 S s?o?’>o AND S? S f^ 1 A SA1>=V AND P°*<9+2,s+ 2)=0AND pos (g+3, s+3) =0 = 

IF pPos (g+3, s+2X>0i cn-g+3: END DEFine i ELSE IF pos (g+2, s+1 i < >0: cn=g+2: END DE 

IF 7 LrL+3 S< !;?+sn AND P os *9 + l,s + l> =v AND pos (g+2, s+2) =v AND pos (g+3, s+3) =0: 

oos^o s tf+to Fon 9 n END DEFine = ELSE IF s=lscn=g=END DEFine :ELSE IF 

pos(g,s-1)<>0:cn=g:END DEFine 

AND P° 5( g + 1 > 5+1 >= r ->AND pos (g+2, s+2) =OAND pos (g+3, s+3) =v: I 
e P 9 ,S 1><>0:cn -9 + 2:END DEFine :ELSE IF pos(g+1,s)<>0:cn=g+l:END DEFin 

2190 NEXT g:NEXT s 
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PROGRAM FILE 


MICROMART 


• 

2200 FOR g=lTO 4 

2210 FOR s=4TD 6STEP 1 

• 

• 

2220 IF pos(g,s)=OAND pos ( g+1,s-1 > =OAND pos(g+2,s-2>=v AND pos<g+3, s - 3) = v: j 

F pos(g,5-1) < >0:cn=g+3:END DEFine :ELSE IF pos(g+1, s-2)< >0:cn=g+l : END DEFin 

• 

• 

2230 IF pos(g,s)=v AND pos < g+1,s-1 ) =OAND pos ( g+2,s-2 ) =OAND pos(g+3, s -3)=v;I 

F pos(g+1,s-2) < >0:cn=g+l : END DEFine : ELSE IF pos(g+2,s-3) < >0:cn=g+2:END DEF 

• 


i ne 



2240 IF pos(g,s)=0AND pos(g+l,s-l)=v AND pos(g+2,s-2)=v AND pos(g +3 s -3)=r>: 


• 

IF pos(g,s-1 )< >0:cn=g:END DEFine : ELSE IF s—3=1 : cn=g+3:END DEFine •ELSE IF 
pos(g+3,s—4) < >0:cn=g+3:END DEFine 

2250 NEXT s:NEXT g 

m 

• 

2260 IF pos(4,1)=0:cn=4:END DEFine 

2270 cn=RND ( 1TO 7) : IF col<cn)=0:GO TO 2270 

2280 END DEFine CGO 

m 



a 



Amstrad See PC 

by John Coyne 


See PCforthe Amstrad CPC464enables 
the userto examine and disassemble all 
96k of internal memory, both ROM and 
RAM. Output consists of either dis¬ 
assembled machine code or a hex 
dump, both accompanied by a charac¬ 
ter representation of memory contents. 
The program uses two 40-column 
windows side by side, so one window 
can beusedforthemain routineandthe 
other to display called subroutines. 

Upon running, the program is driven 
by the following commands: 

S: start address in hex followed by the 
number of lines to be displayed (a 
high number gives continuous 


scrolling) 

X: switches windows 
D or H: disassembly or hex dump 
AorO: RAM or ROM (defaultsto RAM at 
&4000 and &BFFF) 

C: to view next address, can be held to 
scroll 

W: to wipe current screen 
Q: to quit 

Continuous scrolling can be paused 
by [ESC] or terminated by [ESC][ESC] 
without exiting the program. 

The program wasn't printed on an 
Amstrad printer so the hash sign 
appears as a pound sign. Other than 
that, it's all correct. 


~w~ 

10 1 ** SEE-PC ** 



20 ' AMSTRAD CPC464 ROM/RAM DISASSEMBLER 

30 • COPYRIGHT J. COYNE 1985 

40 SYMBOL AFTER 256: MEMORY &ABBF: SYMBOL AFTER 248.MODE 2 



50 ON BREAK G0SUB 80 

40 ON ERROR GOTO 90 



70 GOTO 41000 

80 L=0 = RETURN 

90 PRINT CHR$ (7):RESUME 51000 



1000 ' SUNDRY SUBROUTINES 

1200 CL5 fO:WINDOW SWAP 0,1:WINDOW SWAP 2,3-WINDOW SWAP 4,5 



1230 F=S(S,0):R=S(S,1):A=5(S,4) 

1250 CLS £2:PRINT £2,CHR$ (10); "FUNCTION: F$(R) ; F$(F) 

1255 Ti=5 (0,F) :T2=S(1,F) : RETURN 



1300 CALL &ABC0,R,@>B,@A:PRINT £4,HEX$ <B, 2) ; •. C$=C$+CHR$ <1)+CHR$ <B) :RETURN 

1700 IF Y=:4 AND Yo2 THEN T$=T$+"A," 



1710 RETURN 

1800 IF Y=6 THEN F$="F" ELSE F$=R$(Y) 

1810 S$= "(C)":RETURN 



1900 0$="" 

1905 GOSUB 1300:0$="&"+HEX$ (B,2) +0$: RETURN 

1910 GOSUB 1300:0$=HEX$(B,2) :G0TO 1905 



1920 GOSUB 1900 

1925 0$=" ( "+0$+") RETURN 



1930 GOSUB 1910: G0T01925 

9997 ' 

9998 ' NOT CB/ED PREFIXED 



9999 ' 

10000 ON X GOTO 11000,12000,13000 



10010 ON 2 GOTO 10100,10200,10300,10400,10500,10600,10700 



10020 IF B=0 THEN T$="NOPRETURN 

10030 IF B=8 THEN T$="EX AF,AF' " : RETURN 



10040 IF B=16 THEN T$="DJN2 ":G0T0 10070 

10050 IF B=24 THEN T$="JR ":G0T0 10070 



10060 T$= "JR "+C$ (Y-4) + ", " 



10070 GOSUB 1300: IF B:>127 THEN B=B-254 

10080 B=B+A. T$=T$+"8 "+HEX$ (B, 4): RETURN 



10100 IF Y AND 1 THEN T$= "ADD " + I$+", "+W$ (V):RETURN 

10110 GOSUB 1910:T$= "L.D "+W$(V) + ", "+0$:RETURN 

10200 T$= "L.D " 



10210 IF V=0 THEN F$=" (BC) " :S$="A" 

10220 IF V=1 THEN F$=" (DE) " :5$="A" 



10230 IF V=2 THEN GOSUB 1930:F$=O$:S$=I$ 



10240 IF V=3 THEN GOSUB 1930:F$=0$:S$="A" 

10250 IF Y AND 1 THEN T$=T$+5$+", "+F$ ELSE T$=T$+F$+", "+5$ 



10260 RETURN 

10300 IF Y AND 1 THEN T$="0EC "+W$(V) ELSE T$:="INC "+W$(V) 

10310 RETURN 



10400 T$="INC "+R$(Y):RETURN 

10500 T"DEC "+R$(Y): RETURN 



10600 GOSUB 1900:T*="LD "+R$(Y) + ", "+0$:RETURN 



THE C LANGUAGE 


I 


This month a new professional 
version of Aztec C86, and a 
promising newcomer. Wizard C. 

C COMPILERS 


8-hit Aztec C II vl.06D £155 

Aztec C65 vl.05C £155 

BDS C vl.50a £110 

C/80 v3.1 £ 45 

Eoo-C v3.1 £185 

Q/C v3.2b £ 80 

16-hit Aztec C86 vl.06D £185 

Aztec C86/PRD v3.2 £370 

Cl Optimizing C86 v2.2 £345 

C-Systesns C v2.0 £210 

De Smet C88 v2.4 £135 

Digital Research C 1.1 £265 

Instant-C vl.01 £425 

Lattice C v2.14 £450 

Mark Williams MWC86 2.0 £450 
Microsoft C v2.03 £450 

HUN/C vl.l £145 

Wizard C £425 

C LIBRARIES 

Data Phact £250 

base db-vista £445 

C-tree £355 

Btrieve £245 

C-to-dBase, source £150 

V-File £295 

ICS Generic BTKEE,s'ce £295 

Graphics Halo £185 

C Tools, source £110 

Screen Panel £245 


Misc C Helper, source £135 

Basic C,basic functs £175 

C Refiner,bas features £145 

C Food anorgasbord £140 

Greenleaf, source £175 


Prices include delivery, but not VAT. 

Bar acre information call us. 

It/I ■ t/ 

tXHd I If 1x4.1 k JLx 

4 Pngg Meadow, Ashburton, Devon JQ13 7DF. 

TEL (0364) 53499 


BEST PRICES 


Including FREE packing & postage 


Example 

RRP 

OUR PRICE 

Lotus 1-2-3 

430.00 

327.00 

dBase II 

395.00 

256.00 

Symphony 

595.00 

427.00 

WordStar 

295.00 

195.00 

Open Access 

450.00 

305.00 

Multi-Mate 

395.00 

263.00 

Framework 

550.00 

358.00 

Friday 

195.00 

135.00 

dBase III 

550.00 

358.00 

Cardbox 

195.00 

137.00 

Other Software 

Phone For Best Prices 

Apricot Micros 

Phone For Best Prices 


When ordering, please add 15% VAT to cheque. 


For software, state machine and operating system. 

BEST PRICES AND BEST SERVICE 

for Apricot Micros, Pegasus Accounting, 
Everyman Database 

AC COMPUTERS LTD. 

4A HEARSALL LANE, COVENTRY 

Telephone: (0203) 715102 ext. 301 
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MICROMART 


-\ 

Forest 

Computing 

Bespoke software written 
for floppy and hard disk 
machines. Thorough and 
professional service. 

Please phone us to 
discuss your 
requirements. 

4 Forest Glade, Leytonstone 
London Ell 1LU 
Tel: 01-989 4606 

V_ J 




Typesetting 
from your computer 

Our customers have been typesetting 
books, magazines, brochures, ads and 
database files on their micros. Now they use 

TYPENET 

The on-line complete typesetting system 
operating 24 hours a day, every day. 

Why don't you join them and find out 
how you can save time and money? 

RING 01-658 6942 300 BAUD 

or send for your info pack: 

LONDON, GLC & WEST OTHER AREAS 

1 5 Clock House Rd 1 The Esplanade 
Beckenham, Kent Rochester Kent 

01 -658 8754 0634 41878 

Telecom Gold 83:BTL00I 


COMMODORE 

2001-3000 

4000-8000 

We have the world’s largest selection of software for 
the PET/CBM range. We supply to schools, universi¬ 
ties, large and small companies, government depart¬ 
ments, and of course home users. 

We also manufacture add-on boards and plug-in chips 
that can make your computer more powerful — the 
most popular add-ons are our high resolution graphics 
boards which give your PET better resolution than an 
Apple! 

IF YOU OWN OR USE A PET/CBM COMPUTER WRITE 
OR PHONE FOR A FREE CATALOGUE. By the way, we 
also offer software for the Commodore 64. 

SUPERSOFT 

Winchester House, Canning Road, Wealdstone, 
Harrow, Middlesex, HA3 7SJ 
Telephone: 01-861 1166 


PROGRAM FILE 


10700 T$=M$ (4, Y) ; RETURN 

11000 IF B=118 THEN T$="HALT": RETURN 

11010 T$= "LD M +R$(Y) + ","+R$(2):RETURN 

12000 T$=M$(0, Y) : GOSUB 1700: T*=T$+R$ (2): RETURN 

13000 ON Z GOTO 13100,13200,13300,13400,13500,13600,13700 

13010 T$= "RET "+C$(Y):RETURN 

13100 IF Y AND 1 THEN 13300 

13110 T$= "POP "+W$ (V+4): RETURN 

13200 G05UB 1910:T$="JP "+C$ (Y) + “, "+0$: RETURN 

13300 K.=-l 

13310 K=K+1-.IF K>12 THEN 40000 
13320 IF BOB (0, K) THEN 13310 

13340 ON K GOTO 13351,13352,13353,13354,13355,13356,13357.13358,13359,13360,13361 

13350 GOSUB 1910:T$="JP "+0$: RETURN 

13351 G05UB 1920 :T$= "OUT "+Q$+", A" : RETURN 

13352 T$= "EX (SP),"+I$:RETURN 

13353 T$="DI":RETURN 

13354 T$= "RET":RETURN 

13355 T$="EXX": RETURN 

13356 T$="JP "+R$ (6): RETURN 

13357 T$="LD 5P, "+I$:RETURN 

13358 G05UB 1920:T$="IN A, "+0$ RETURN 

13359 T$= "EX DE,HL":RETURN 

13360 T$= "El":RETURN 

13361 GOSUB 191Q:T$="CALL " + 0*:RETURN 

13400 GOSUB 1910 :T$= "CALL "+C* (Y) + ","+0$. RETURN 

13500 IF Y AND 1 THEN 13300 

13510 T$= "PUSH "+W$ (V+4): RETURN 

13600 T$=M$ (0, Y): GOSUB 1700:G05UB 1900: T $=T $+0$: RETURN 
13700 T$= "RST "+STR$ (8*Y): RETURN 

19997 1 

19998 1 CB PREFIXED 

19999 1 

20000 IF X THEN 20100 

20010 T$=M$ (1, Y)+R$ (Z) :RETURN 
20100 IF X=1 THEN T$="BIT" 

20110 IF X=2 THEN T$="RES" 

20120 IF X=3 THEN T$="5ET" 

20200 T$=T$+STR$(Y) + ", "+R$ (Z):RETURN 

29997 1 

29998 1 ED PREFIXED 

29999 1 

30000 ON X GOTO 31000,32000,40000 
30010 GOTO 40000 

31000 ON Z GOTO 31100,31200,31300,31400,31400,31400,31400 
31010 GOSUB 1800:T$= "IN " + F$+ ", "+5$• RETURN 
31100 IF B-113 THEN 40000 

31110 GOSUB 1800:T$="OUT "+5$+", "+F$:RETURN 
31200 IF Y AND 1 THEN T$="ADC " ELSE T$="SBC " 

31210 T$=T$+ "HL, "+CV$(V):RETURN 

31300 GOSUB 1930: IF Y AND 1 THEN T$="LD "+VV$ (V) + », "+0$ ; RETURN 
31310 T$= "LD "+0$+", " + W$ (V):RETURN 
31400 K=-l 

31410 KsK+l:IF K=12 THEN 40000 

31420 IF B=B(1,K) THEN T$=B$(K):RETURN 

31430 GOTO 31410 

32000 IF Y<:4 OR Z>3 THEN 40000 

32010 K=Z+4*(Y AND 1) .T$=M$(V,K): RETURN 

40000 T$="INVALID OPCODE":RETURN 

40997 • 

40998 1 INITIALISE VARIABLES 

40999 * 

41000 DEFINT A, B,R,F, 5, V,X, Y,2,1, K,L,P,T 
41010 T$=" " :C$=" " :0$="":F$="":S$= " ":I$="" 

41020 DIM 5(1,4),F$(3) 

41025 S (0,0) =2:5 (0,1) =0:5 (0,2) =21: 5 (0,3) =32. S (0,4)=0 
41030 5(1,0)=2:5(1,1)=0:5(1,2) =36:S (1,3)=32:5(1,4)=0 

41035 F$ (0) = "RAM " ; F$(l) = "ROM « : F$ (2 ) = "DISASSEMBLY": F$ (3 ) = "HEX DUMP" 
41040 DIM M$(4,7),R$(7),LV$(7),C$(7) 

41050 DIM B (1,11), B$ (11) 


41100 

FOR K 

=0 TO 

7 


41110 

FOR L 

=0 TO 

4: READ 

M$ (L, K ): NEXT 

41120 

READ 

R$(K) 

AV$(K), 

C$(K):NEXT 

41140 

FOR K 

=0 TO 

11:READ B (0,K),B(1, K), B$ ( K ).NEXT 

42000 

DATA 

"ADD 

", "RLC 

",LDI,LDIR,RLCA,B,BC, N2 

42010 

DATA 

"ADC 

", "RRC 

", CP I, CP IR, RRC A, C, DE, Z 

42020 

DATA 

"SUB 

", "RL 

", INI,INIR,RLA,D,HL,NC 

42030 

DATA 

"SBC 

", "RR 

", OUTI, OTIR.RRA, E,5P, C 

42040 

DATA 

"AND 

", "SLA 

", LDD, LDDR, DA A, H, BC, PO 

42050 

DATA 

"XOR 

", "5RA 

",CPD,CPDR,CPL, L,DE, PE 

42060 

DATA 

"OR 

", "ERRR 

", IND, INDR.SCF, (HL),HL.,P 

42070 

DATA 

"CP 

", "5RL 

", OUTD, OTDR, CCF, A, AF, M 


43000 DATA 195,68,NEG,211,69,RETN 

43020 DATA 227,70, "IM 0",243,71, "LD I, A" 

43040 DATA 201,77,RETI,217,79, "LD R,A" 

43060 DATA 233,86, "IM 1",249,87, "LD A, I" 

43080 DATA 219,94, "IM 2",235,95, "LD A,R" 

43100 DATA 251,103,RRD, 205,lll.RLD 

44997 ' 

44998 1 LINE 1300 ENABLES ROM IF NEC. ="B=PEEK (A) :A=A+1" 

44999 1 

45000 A! =43968: FOR K=0 TO 57:READ T$:POKE A! +K,VAL ("8" + T$) NEXT 
45100 DATA D0,6E,00,DD,66,01, 4E.23 

45110 DATA 46,DD,7E,04,B7,28,19,78 
45120 DATA 2F,E6,C0,E2,E8,AB, 07,07 
45130 DATA 07, 32, DD, AB, CD, 00, B9, F5 


226 PCW 




















PROGRAM RLE 


MICROMART 


45140 DATA 0A,5F,F1,CD,0C,B9,18,02 
45150 DATA 0A,5F, 03,70, 2B,71,16,00 
45160 DATA DD,6E,02,DD,66,03,73,23 
45170 DATA 72, C9 

46997 ' 

46998 ' PROMPTS MENU 

46999 ' 

47000 C$=CHR$ (13)+CHP$ (10) :T$=5TRING$ (27,CHR$(9) ):PRINT TAB (33) "AMSTRAD CPC464" 
47005 PRINT TAB (30) "ROM/RAM DISASSEMBLER" ; C$ ; C$ ; TAB (20) "PRESS:" 

47010 PRINT T$ ; "X TO CHANGE CURRENT SIDE":C$ ; T$ ; 

M D FOR DISASSEMBLY"; C$ ; T$; "H FOR HEX DUMP" 

47020 PRINT T$ ; "A TO READ RAM"; C$ ; T$ ; "O TO READ ROM" ; C$;T$; 

"S TO ENTER START ADDRESS" ; C$ ; T$ ; "C TO PRINT NEXT INSTRUCTION" 

47030 PRINT T$ ; "W TO WIPE CLEAN CURRENT WINDOW " ; C$ ; T$ ; "Q TO QUIT"; C$ ; C$ ; T$ ; 

"ANY KEY TO CONTINUE" 

47040 T$=INKEY$: IF T$="" THEN 47040 
47050 CLS 

48997 ' 

48998 ' OPEN WINDOWS, INITIALISE SCREEN 

48999 ' 

49000 WINDOW £6,1,80,1,2:WINDOW £4,1,40,3,22:WINDOW £5,41,80,3,22 
49010 WINDOW £2,1,40,23,24: WINDOW £3,41,80,23,24 

49020 WINDOW £0,1,40,25,25:WINDOW £1,41,80,25,25 

49500 PRINT £6,"ADDRES5: CODE. ASSEMBLER: CHAR ", 

49505 PRINT £6, "ADDRESS: CODE: ASSEMBLER: CHAR " 

50000 S=0:B=0:G05UB 1230:GOTO 53000 

50997 ' 

50998 1 MAIN LOOP 51000-53080 

50999 1 

51000 LINE INPUT £0; "START AODR. :&"; T*:T$= "«"+T$: A=UNT (UAL (T$)) 

51010 INPUT £0 ; "NO. OF LINES" ; L 

51020 CLS £0 

51997 * 

51998 1 LOOP FOR EACH LINE DISASSEMBLED/DUMPED 52000-52900 

51999 ' 

52000 WHILE LOO 
52010 L=L~1 

52020 A!=A:IF A! cO THEN A! =A! +65536 

52030 PRINT £4, MID* (STR* (A! ),2) ; : PRINT £4, TAB (7); HEX* (A, 4) ; 

52040 T*= " " :C$= " ": IF F=2 THEN 52100 

52049 1 HEX DUMP 

52050 FOR K=i TO 4:GOSUB 1300:G05UB 1300 PRINT £4," ";:NEXT:GOTO 52700 

52099 ' DISASSEMBLER 

52100 I=0:P=0: I$-"HL" :G05UB 1300 

52110 IF B=237 THEN P=2-. GOSUB 1300:GOTO 52150 

52120 IF 6=221 THEN 1=1: I$="IX": GOSUB 1300:GOTO 52140 

52130 IF B=253 THEN 1=2: I* = " IY".GOSUB 1300 

52140 IF B=203 THEN P=l-. GOSUB 1300: IF I THEN K=B:GOSUB 1300 

52150 W*(2)=I$:W*(6) = I* 

52200 X=(B AND 192)/64 
52210 Y=(B AND 56)/8 
52220 2= (B AND 7) 

52230 V=(B AND 48)/16 

52299 1 DEAL WITH IX, IY OFFSET 

52300 IF 1=0 THEN 52400 

52310 IF NOT (Y=6 OR 2=6) THEN 52400 
52320 IF P=i THEN B=K:GQTO 52350 
52330 GOSUB 1300 

52350 K=1: IF BM27 THEN K=-l:B=ABS (B-256) 

52360 I*=I$+CHR* (44—K ) +MID$ (5TR$ (B), 2) 

52400 R$ (6 ) =" ( " + I$+" ) " 

52499 1 DECODING SUBROUTINES 

52500 ON P+1 GOSUB 10000,20000,30000 

52600 IF I THEN K=INSTR (5, T*, 1$) : IF K=0 THEN T$="INVALID PREFIX" 

52699 ' PRINT OUTPUT 

52700 PRINT £4, TAB (T1) ; T$ ; TAB (T2); 

52705 FOR K=1 TO LEN(C$) PRINT £4,MID$(C$,K, 1);:NEXT:PRINT £4 
52800 IF NOT (INKEY(62)) THEN 52020 
52900 WEND 

52999 ' GET KEY 

53000 CALL &BB1B:PRINT £0, "ENTER X - D/H - A/O - S - C - W -0" 

53010 T *= UP P ER* (INKEY*) IF T*="" THEN 53010 

53020 IF T*="C" THEN CLS £0:L=l:GQTO 52000 
53030 IF T$="5" THEN 51000 

53040 IF T*="A" THEN R=0:5 (S,1)=R:GOSUB 1250 
53045 IF T$="0 " THEN R=1:5 (5,1) =R:G05UB 1250 
53050 IF T*="0" THEN F=2:5 (5,0) =F:GOSUB 1250 
53055 IF T$= "H" THEN F=3-.S (5,0) =F-.GOSUB 1250 
53060 IF T$= "X" THEN 5 (S,4) =A:S=AB5 (5=0):GOSUB 1200 
53070 IF T$="W" THEN CLS £4 
53080 IF T$O"0" THEN 53000 

55000 FOR K=0 TO 6:WINDOW £K, 1,80,1,25. NEXT : END 
READY. 

MACHINE CODE ROUTINE CALLED IN LINE 1300 
EQUIVALENT TO 1 B=PEEK(A):A=A+1' 


100 CALL &ABC0,R,<?B,eA 
105 ♦ * + ♦ + + ** *>♦( + + >♦< 


110 

ABC0 

DD6E00 START: 

LD 

L, (IX+0) 

120 

ABC3 

006601 

LD 

H, (IX + 1) 

130 

ABC 6 

4E 

LD 

C, (HL.) 

140 

ABC7 

23 

INC 

HL 

150 

ABCS 

46 

LD 

B, (HL) 



PROLOG & LISP 


We believe we have the widest range 

of high level declarative languages 

in Europe and will be happy 


to advise on your choice. 


PROLOG INTERPRETERS 


8-bit ndcro-PRDLDG 

£ 75 

PROLOG—1 

£225 

16-bit PROLOG-86 

£125 

micro-PRDLOG 

£180 

PROLOG-1 

£299 

if/prdlog 

£599 

LISP INTERPRETERS 


8-bit Toolworks LISP/80 

£ 40 

iLisp 

£ 60 

Waltz Lisp 

£155 

muLisp-80 

£170 

16-bit Toolworks LISP/86 

£ 40 

BYSO LISP 

£ 90 

IQ Lisp 

£165 

muLisp-86 

£199 

Gold Ccnmon Lisp 

£465 

VERY HIGH LEVEL LANGUAGES 

8-bit nuMath/muSimp 

£225 

16 -bit nuMath/moSiitp 

£250 

Q'Nial (IBM PC) 

£345 

SNOBOL4+ 

£ 85 

EXPERT SYSTEM SHELLS 


Micro Expert 

£500 

APES 

£240 

ES/P AEVISOR 

£600 

Prices include delivery, but not VAT. 

For more information call 

us. 

g , "'% f t' ? % v % m a mm 


4 Priqq Meadow, Ashburton, Devon TQ13 7DF 

TEL (0364) 53499 


BLANK CASSETTES 


Guaranteed top quality computer/audio cassettes 
at great budget prices. 

Packed in boxes of 10 with labels, inlay 
cards and library case. 

Prices include VAT, post and packing. 

□ C5) £3.35 □ (C30) £4.70 

□ CIO) £3.40 □ C60 £5.30 

□ iCl2 £3.45 □ C90 £7.00 

□ iCl5j £3.75 

BASF FLOPPY DISKS 
Prices of boxes of 10 

□ 5'A Single side/Double density £19.95 

□ 5V4 Double side/Double density £21.85 

□ 5'A Double side/Quad density £28.75 
MICRO FLEXI DISKS 

Price per unit 

□ 3 'h Single side £4.00 each 

□ 3 'h Double side £4.75 each 

Indicate quantity of each product required in boxes. 
Free delivery UK only. 

Cheque/PO Enclosed for£_i_ 

NAME.. 

ADDRESS. 


PROP€S5 lOfl fll 
mftGn€TK5 [LTD 


Cassette House, 329 Hunslet Road, Leeds LS103YY 
FREEPOST Tel: (0532) 706066 pcw/4/85 
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CHATTERBOX II can say anything! 

Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 
cabinet for quality sound - integral beep music 
amplifier PLUS expansion socket for BIG EARS 
voice recogmtiori'System Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 

DEALER ENQUIRIES WELCOME 


As seen on BBC TV “Computer Programme" 

*BIG E ARS* vs, 

SPEECH 
INPUT 
FOR ANY 
COMPUTER 

Hugely successful Speech Recognition System 
complete with microphone software and full 
instructions ONLY £49 

BUILT TESTED & GUARANTEED 
PLEASE STATE COMPUTER UK101 
SPECTRUM ATOM NASCOM2 Vic 20. Micron 
ZX80 81 PET TRS80 MZ80K APPLE II. BBC MICRO. CBM 64 



ZX81/SPECTRUM 

MUSIC SYNTHESISER (Stereo) 

- 16 LINE CONTROL PORT 

Play 3-part music, sound effects drums etc Full 
control of attack, decay and frequency 
Input Output lines provide control and monitor 
facility for Home Security Robot Control. Model 
Railway etc etc Works with or without 16K RAM 

Full instructions software included 
Add keyboard to make a live performance 
polyphonic synthesiser 1 
Note up to 3 units can be used simultaneously Ll9.50(KiT) 
giving 9 music channels & 48 I 0 lines £25.50 (built) 



AMAZING VALUE 
AT ONLY 



BUSINESS & LEISURE 

on the Commodore 64 

BUSICALC is easy to learn, easy to use It’s the ideal 
spreadsheet program for the home or small businesses 

Price was Now only £77-95 

Have fun with CRAZY KONG! Excitement for the 
whole family 

Price was pfees: Now only £395 

There are many more great programs in the 
SUPERSOFT catalogue. Send in the coupon below or 
telephone us on 01-861 1166. 

Top Software front SUPERSOFT 


To: SUPERSOFT, Winchester House, Canning Road, Harrow HA3 7SJ 

I have a Commodore 64 Please rush me a free copy of your software 
catalogue, and send me the programs ticked below 
I enclose a cheque/postal order for £ 

Please charge my ACCESS card no. 

□ BUSICALC disk £19.95 □ BURGER CHASE tape£6.95 

□ BUSICALC tape £ 17.95 □ STIX tape £8.95 

□ CRAZY KONG tape £3.95 □ XERONS tape £5.95 

Name. 

Address. 


PROGRAM FILE 


• 

160 

ABC9 

DD7E04 

LD A, (IX+4) ; 

ACCf'P" 

• 


170 

ABCC 

B7 

OR A 




180 

ABCO 

2819 

JR Z, GETRAM 


• 


190 

ABCF 

78 

LD A, B 




200 

ABD0 

2F 

CPL 

jiF "A"::=acooo, then accf&oo 


• 

210 

ABD1 

E6C0 

AND aco 

; IF "A''C=a3FFF, THEN ACCf-SCO 

• 


220 

ABD3 

E2E8AB 

JP PO, GETRAM 

; ELSE PC), SO GETRAM 



230 

AB06 

07 

RLCA 


A 

• 

240 

ADD? 

07 

RLCA 


w 


250 

ABD8 

07 

RLCA 

; ACCfaOO OR 806 


• 

260 

ABD9 

32DDAB 

LD (ENABLE+1), A 

;«B900 FOR UPPER ROM 

• 


270 

ABDC 

CD##B9 

ENABLE:CALL &B9** 

J&B906 FOR LOWER ROM 



280 

ABDF 

F5 

PUSH AF 



• 

290 

ABE0 

0A 

ROMGET:LD A, (BC) 


• 


300 

ABEi 

5F 

LD E, A 



A 

310 

ABE2 

FI 

POP AF 


• 

w 

320 

ABE3 

CD0CB9 

CALL. 8B90C 

-.RESTORE PRIOR ROM STATE 



330 

ABE6 

1802 

JP POKRAM 



• 

340 

ABE8 

0A 

GETRAM:LD A, (BC) 


• 


350 

ABE 9 

5F 

LD E, A 




360 

ABEA 

03 

POKRAM: INC BC 

’,( n A~ A+l " ) 


• 

370 

ABEB 

70 

LD (HL ) ,B 

w 


380 

ABEC 

2B 

DEC HL 

•;'A"fBC 


• 

390 

ABED 

71 

LD (HL ) ,C 


• 


400 

ABEE 

1600 

LD D,aoo 




410 

ABF0 

DD6E02 

LD L.(IX+2) 



• 

420 

ABF3 

DD6603 

LD H, (IX+3) 


• 


430 

ABF6 

73 

LD (HL ) ,E 



A 

440 

ABF7 

23 

INC HL 

•"B "f DE 

% 


450 

ABF 3 

72 

LD (HL ) ,D 




460 

ABF9 

C9 

RET 



• 

READY. 




• 


Commodore 64 Word Search 

by D Talbot 


Word Search for the Commodore 64 
presents a fun way to create the word 
search-type puzzles commonly found 
in puzzle magazines. These are grids of 
miscellaneous letters which contain 
hidden words either horizontally, verti¬ 
cally or diagonally. Additionally, the 
words may be written forwards or 
backwards. At the end of the listing is an 
example puzzle printed by the program, 
with the names of 50 computer com¬ 
panies hidden in it. 

Upon running, the program prompts 
you to insert words into a puzzle to be 
created. If the puzzle is to be displayed 
onscreen it's maximum size is 20 
words; if it's to be printed, it's 50. The 
puzzles look more professional if the 
words entered all adhere to a theme, 


such as makes of motor cars or types of 
vegetable. Having entered the words, 
the computer will then generate a 
puzzle to be solved and an average 
time for solution. If the puzzle is on the 
screen, a joystick is needed to mark the 
ends of the words. 

As it stands at the moment, the 
program generates very good puzzles. 
However, the words are not completely 
interlocking—there are no letters in the 
puzzle that are used by more than one 
word. Those printed in magazines have 
two, three and even four words that use 
common letters. 

If any reader can improve the prog¬ 
ram to incorporate this, I would be very 
interested in seeing the improvements. 


1 REP i^*****M**********#***4t********* 

2 REM *#** WORDSEFIRCH 64 **** 

3 REM **** (C> D.TRLBOT 1984 **** 

4 REM 

5 N=1 Z=0 I-Z W=Z D1=ZD2=Z P1=Z P2=Z P3=Z P4=Z K=256 

6 DINW*(51>,Ra5>,D(51,N>,T*<2>,C*<N> 

9 JY=56320 SID=542?2 

10 F0RI=ZT024 POKESID+I,Z NEXT 

11 POKES ID+2415 ; POKES ID+5 , 9 

12 POKESID+18■128 POKESID+15, 255 : R=SID+27 ; REM SET RANDOM NUMBER GENERATOR 

15 F0RI=ZT015 RERDU R(I)=U NEXT : I=N 

16 DflTfl-1,-1,-1,0,-1,1,0,-1,0, 1, 1,-1,1,0, l.. l 

20 E1$="[YELLOW]CDOWN3WORD TOO LONGCDOWN3[PURPLE]" E2$="[YELLOW3[DOWN3WORD TOO S 
HORTtDOWN3[PURPLE]" 

25 T*(Z>=" ,- 

30 T$(N) = " I WORD SEARCH 64 1" 

35 T*<2>=" s - 

40 CS<Z)-CHR*< 129) + "[RVS3 -fVI -41 ,L_f I -si - /# " REM CONGRATULATIONS 
45 C$ < N) = "[PURPLE3[RVS3 -T\\a*~_*| " REM COMMISERATIONS 

50 PRINTCHR$( 14 ) ; REM SWITCH TO LOWER CASE 

55 GOSUB13000 : REM TITLE 

56 PRINTCHR$(129) REM ORANGE 

57 • 

58 REM ***# INSTRUCTIONS **** 

59 

60 PRINT"[DOWN3[DOWN3 I HE PUZZLE CAN EITHER BE PLAYED ON THE SCREEN OR PRINTED 0 
UT FOR"; 

65 PRINT" LATER USE." : PRINT"OITH THE SCREEN VERSION YOU ARE LIMITED" 

70 PRINT"TO A MAXIMUM OF TWENTY WORDS PER PUZZLE.", 

75 PRTNT"l~N THE PRINTER YOU ARE ALLOWED UP TO FIFTY WORDS." 

80 INPUT" [DOWN] [DOWN3PJTPUT TO (SCREEN OR (DRINTER " ; DEV$ : DEV$=LEFT $ <DEV$ 1) 

85 IF DEV$0"P" AND DEV$0"S" THEN RUN 
90 IF DEV*0"P" THEN 105 

100 INPUT "[DOWN 3“0 YOU WANT AN ANSWER SHEET < \//~> "; ANS$ ; ANS#=LEFT$<ANS$, 1) 

105 GOSUB13000 PRINT"[CYAN3" IFDEV$O"P"THEN115 
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PROGRAM FILE 



110 PR I NT "[DOWN DC DOWN] CD0UN] [DOWN] I0U MAY ENTER BETWEEN 1 FIND 50 WORDS. " : GOTO 12 

0 

115 PR I NT "CD0WN DC DOWN DC DOWN DC DOWN] I0U MAY ENTER BETWEEN 1 FIND 20 WORDS." 

120 PRINT"CDOWND“ACH WORD MAY BE BETWEEN 2 AND 10 LETTERS IN LENGTH." 

130 PRINT" C DOWN D 1 VPE TO DELETE THE LAST WORD ENTERED." 

140 PRINT"CD0WND1VPE •' TO FINISH." 

150 PRINT TABC9>"CDOWNDCDOWNDC DOWN]CDOWN]CDOWNDCRVSDCYELLOWD TRESS TO STAR 

T " 

160 K$=" " ; G0SUB16000 REM GET KEY 

169 

170 REM **** ENTER WORDS **** 

171 

180 PRINTCHR$<142) : REM SWITCH TO UPPER CASE 

190 PRINT"CCLRDCDOWNDCGREEN]CRVSD PLEASE ENTER WORDS NOW. [DOWNDC 

DOWNDCPURPLED" 

195 W=N 

200 PRINT"ENTER WORD NO."W, INPUTU* 

210 IFU$="Q"THEN300 

220 IFU$=" 4-" THENW=W-N GOTO200 

230 IFLEN < U$ K2THENPRI NTE2$: GOTO200 

240 IFLEN C U$ ) > 10THENPR. INTE1 $ GOTG200 

243 FORI=ZT0W-N:IFU$=W$<I>THENG0SUB12000 : I=98 

250 NEXT : IFI=99THEN210 

255 D1=D1+LENCU$> 

256 FORI=NT0W-N : IFLEN<U*) =>LEN<M$Cl)>THEND2=I I=99 

257 NEXT 

258 F0RU=WT0D2STEP-N W$<U+N) =W$ <M> NEXT 

259 W$ < D2 ) =U$ 

260 W=W+N IFW>20ANDDEV$="S"THEN300 

270 IFWC=50THF.N*00 

300 G0SUB14000 REM WAIT 

310 N0=W-N 

399 ■ 

400 REM **** FILL GRID **** 

401 

410 F=FRE<0) : REM FORCE GARBAGE COLLECT 

420 DIM ANS<N0> N,N>>F0(N0> 

440 X= INT<SQRCD1*2) ) '■ V= INT< < D1*2 >/X ,■ 

450 IFLEN<W$< N > >3X0RLEN<W$<N>)>YTHEND1=D1+N GOT0440 

470 IFDEV$="S"ANDY>17THENY=17 : X=20 

480 DIMG$<X,Y> 

490 F0RW=NT0N0 ; POKESID+N, W*5 GOSUB 18000 U$=W$<W.' LN=LEN o$)-N 

500 PRINTTABC24)" CRVSD CUPD CLEFT] CLEFT] CLEFTD "S7R$<N0-W+1 > 

510 P3=INT <PEEK <R >/K*V)+N P4=1NT <PEEK<R )/K*X>+N 

520 D=INT<PEEK<R)X32>*2 D1=R<D> D2=R<D+1> A=Z U=Z P1=P4+D1*i_H F 2 -r : D2*LN 

540 IFP2CN0RP1<N0RP1>X0RP2>YTHEN518 

550 B$=G$CP4+D1*U,P3+D2*U) IFB$=MI lit IJ$ , U+N, N,*THENA=A+U GOTO570 

560 IFB$0""THEN510 

570 U=U+N IFU<=LNTHEN550 

580 IFA=LN+NTHEN510 

590 ANS (W, Z, Z ) =F'4 ANS < W , N, Z ) =P3 ANS < W , Z, N ) =P 1 ANSCW,N,N)=P2 D<W-Z>=D1 D-W,N)=DZ 

620 FOR I =ZT0LN : G* C P4+D1 * I, P3+D2* I ,• =M 1D$ < U$, I+N, N > NEXT NEXT 

690 G0SUB17000 REM TARGET TIME 

700 G0SUB10000 REM ALPHBETICAL SORT 

710 POKESIB+N,90 G0SUB18000 REM SOUND 

720 IFDEV$= " S " THEN5000 

797 

798 REM **** PRINTER **** 

799 • 

800 PRINT"CHOMED CDOWND CDOWND CRVSD CPURPLED"TAB(10>" PRESS P TO PRINT " 

810 K$="P" GOSUB16000 

820 PRINT"CCLRDCDOWN]CDOWNDCRVSDCYELLOWD"TABU3>" PRINTING " 

830 S0$=CHR$ (14): BS$=CHR$ C 8 > TS= 12 SP=80- < X*2+4 X4 ANS=Z 

870 OPEN1,4:GOSUB11000 PRINT#1 

910 FORI =NT0N0: W$< I > =LEFT$( W$< I > + " 'M0) NEXT I =Z 

920 F0RW=NT07 

930 I=I+N:IFI>N0 THENU$="":GOTO960 

940 U$=W*U> 

960 PRINT#1, U*, : IFI<NGANDW<7THENPRINT#1," ", 

970 NEXT ; PRINT#1 : IFI<N0 THEN920 

980 PRINT#1,CHR$<13>SPC(27 >; FORI=NT028:PRINT#1,"-", NEXT:PRINT#1 

1060 PRINT#1,SPCC27>" CAN YOU FIND"STR$CN0>" WORDS' 

1160 PR I NT#1,SPC<27)" TARGET TIME=";TT* 

1170 PRINT#1,SPCC27> F0RI=NT028 : PRINT#1,, NEXT 

1175 IF ANS$="Y"THENANS=N : PRINT#1,CHR$(10> GOSUB 11030 

1180 PRINT#1 CLOSE 1 PRINT"CCLRD"CHRfC14):GOTO5430 

4997 

4998 REM ***♦ SCREEN ***♦ 

4999 

5000 PR INTCHR$C14 >■GOSUB 13000 

5002 PR I NT "C DOWN DC GREEN] <£E THE CURSOR: KEYS OR A JOYSTICK IN PORT 2 Tu MOVE T 

HE ", 

5010 PRINT"CURSOR ABOUT THE" PRINT"GRID. C-1D,C —3D,C —5D AND THE HOME KEY" 

5011 PRINT"WILL POSITION THE CURSOR IN THE CORNERS OF Thu GRID. PRINT" CHEN” 

5013 PRINT" YOU FIND A WORD, POSITION THE":PRINT"CURSOR ON THE FIRST LETTER ", 

5015 PRINT"OF THE WORD AND PRESS EITHER C-7D OR FIRE. PRINT" 1 HEN ", 

5016 PRINT"REPOSITION THE CURSOR ON THE LASTLETTER OF THE WORD AND AGAIN PRESS" 

5019 PRINT"EITHER C-7D OR FIRE. -,F YOU HAVE" 

5020 PRINT"IDENTIFIED THE WORD CORRECTLY, THE WORD" 

5022 PRINT"WILL BE HIGHLIGHTED IN YELLOW ON THE" 

5023 PRINT"GRID AND DELETED FROM THE WORD LIST." 

5025 PRINT" TRESS '* TO GIVE IN AND SEE THE ANSWERS. 

5028 PRINTTABC9)"CDOWNDCDOWNDCRVSDCPURPLED TRESS #T*-” TO START " 

5029 K*=" " GOSUB16000 REM GET KEY 

50.35 SO*«CHR*<0> : B$=CHR$C0> : TS=4 : SP=INTC <24- <X+2> >/2> ANS=Z A=Z SC=Z 

5040 GOSUB15000 REM PRINT SCREEN 

5045 TI$="000000" 

5050 PRINT"C HOME D C DOWN D C DOWN D C DOWN D C DOWN D C DOWN D C DOWN D"SPC < SP+N), 

5090 DEL=Z : RV=128 

5100 U-PEEK<211)+PEEK<209)+PEEK C 210)*256 

5110 POKEU,PEEKCU)+RV 

5120 J“PEEK<JY) GETK$ IFKfO""ORJ-127THEN5200 

5130 DEL=DEL+N IFDEL*10THENRV=-RV DEL=Z : G0T05110 

5140 GOTO5120 

5200 POKEU,PEEK < U)AND127:YP«INT < < U-1024)X40) XP=U-<1024+40*YP > 

5202 P1=N-< JANDN> P2=2-< JAND2) P3=4-< JAND4) P4=8-< JAND8) 

5205 IF <K$="C LEFT D"0RP3)ANDXP>SP+NTHENPRINT"C LEFT D" , 

5210 IF < K$="C RIGHT D"0RP4)ANDXP<SP+XTHENPRINT"C RIGHT D", 

5220 IF <K$="C DOWN D"0RP2 > ANDYP C5+YTHENPRINT"C DOWN D" , 

5230 IFCK$=" CUPD "0RP1 )ANDYP:-6THENPRINT" CUPD " , 

5231 IFK$=CHR$<133)THENPRINT"C HOME D C DOWN D C DOWN D C DOWN D C DOWN D C DOWN D C DOWN D"SPC < SP+X 
); 

5232 IFK$=CHR$C134)THENPRINT"C HOME D C DOWN D C DOWND C DOWN D C DOWND C DOWN D", FORI=NT0Y:PR 

INT"CDOWND", NEXT PRINTSPCCSP+N); 

5233 IFK$=CHR$ <135)THENPRINT"C HOME D C DOWN D C DOWN D C DOWN D C DOWN D C DOWN D", FORI=NT0Y PR 
INT-CDOWND", NEXT PRINTSPCCSP+X), 

5240 IFK$="C HOME D"THEN5050 

5250 IFK$*"A"THENANS=N GOSUB15000:PRINT"C BLACK D C UP D" END 

5255 I FK$OCHR$ C136 ) AND JO 111THEN5090 

5260 IFA=NTHEN5290 

5270 Dl=U+54272:POKED1,7:D2=XP~SP SY=YP-5 A=N GOTO5090 

5290 F0RI=NT0N0 

5300 IFHNS<I,Z,Z)OD2THEN5320 

5310 IFANSCI,N,Z)=SYANDANSCI,Z,N)=XP-SPANDANSCI,N,N)=YP-5THENANS=I 

5320 NEXT 

5330 A=Z:IFflNS=ZORF0 CANS)THENPOKED1,2 : GOTO5050 
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DISK COPYING SERVICE 


Moving data and program files from 
one machine to another is often made 
difficult because different 
manufacturers have adopted different 
disk format standards. 

We can copy your files to and from 
over 350 disk formats including 
CP/M, CP/M-86, MS-DOS, PC-DOS, ISIS, 
APPLE, SIRIUS, TORCH, APRICOT, HP150, 
TRSDOS, EEC FT-11, and IBM EEF. 

Disks are normally despatched on the 
day they cure received. 

Our charge is £10.00 + disk + VAT. 
Special prices for quantities. 

Far more information call us. 


4 Prigg Meadow, Ashburton, Devon TQ13 7DF. 

TEL. (0364) 53499 


TYPESET DIRECT 
FROM DISK 

x Anvil direct typesetting from micro disks puts 
you firmly in control of your photo-typesetting. 

Mark up your text using your usual 
wordprocessor commands (as long as you are 
using WordStar, Wordwise or another similar 
CP/M, MS-DOS or PC-DOS wordprocessing 
program). 

x TypeFit software copyfits (casts off) your text 
files on your micro in exactly the same way as a 
photo-typesetter. 

Create copyfitted wordprocessor files which 
can be typeset line-for-line and character-for- 
character. 

Write or telephone now for details of low-cost 
TypeFit demo software and FREE Anvil 
typesetting offer. 

Wordsmiths 

56-58 Clerkenwell Rd • London • EC1 

S 01-608 1451 

19 West End • Street • Somerset 

S (0458)45359 



PRINTER CABLES (etc) 

Hi quality — Lo prices 


MSX parallel.£16.10 

BBC parallel.£11.50 

BBC RS423.£9.20 

Amstrad CPC464,.£13.80 

ZX Interface 1, Serial.£10.35 

Sinclair QL Serial.£10.35 

Oric Atmos/Dragon.£11.50 

CBM 64 & VIC 20 

Centronics Interface.£29.90 

CBM 64 & VIC 20 Serial.£7.00 

IBM PC parallel.£17.25 


All cables are 2 metres long and prices include postage 
and VAT. 

We also offer a made-to-order’ cable service — so if you 
can’t see it advertised elsewhere, we’ll make it for you 
(printers, VDU’s, VCR’s, telephone extension cords). 
This is just a small selection from our range (we cater for 
the unusual). SAE for full list and details to: 

D.G.R. Computer Products 

Dept. 6, 29 Martin Crescent, 
Tonyrefail, 

Mid Glamorgan, S. Wales CF39 8NT 

Telephone: 

Tonyrefail (0443) 676676 

Trade and dealer enquiries welcome 
Mail order only 
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M & J SOFTWARE 

DRAGON ADVANCED PROGRAMMER'S PACKAGE 

This implementation is extremely powerful and comprehensive. It can be 
used on both 32k and 64k machines so enabling Dragon 64 owners to utilise 
all available ram. The complete package consists of:— 

1. The language and its editor. A fig implementation which allows access 
to Basic commands when executing Fforth. 

2. A 6809 macroassembler written in Forth (source provided). 

3. The fig-Forth Installation Manual which contains a glossary of Forth 
commands a listing of the editor and the Forth model plus lots more. 

4. Documentation. 

5. A copy of the ‘Dragon Companion’. 

Available on:— Cassette for £15 and Delta disc for £18. 

We will also upgrade existing users of our cassette version to disc for £6 — 
just return your original cassette. 

DRAGON COMPANION 

Originally selling at £4.95 this excellent publication is now on offer, while 
stocks last, at only £2. 

FORTH for the SPECTRUM 

A fig implementation on cassette for the 48k machine. The cost covers the 
language, an editor, an assembler and documentation (including the 
Installation Manual). £12 

D.I.Y. FORTH 

fig-Forth assembly listings available for: 6502, Z80, 8080, 6809, 1802, 
9900, 6800, 68000,8086/88 & PDP11 £7 each 

fig-FORTH INSTALLATION MANUAL 

A guide to implementing Forth from the above listing. £5. 

ALL ABOUT FORTH by HAYDON 

An excellent reference book with cross references to fig-Forth, the Forth-79 
standard and ‘Starting Forth’. This book should be next to every Forth 
programmer's computer. (270+ pages). £7.95. 

6809 & 6502 MACROASSEMBLERS 

Written in fig-Forth, these listing require the minimum of alteration for any 
Forth implementation. £5 each. 

All prices include p&p within the UK. Overseas customers please add £2 to 
total order. Cheques & PO’s to:— 

M & J SOFTWARE, 34 GRAYS CLOSE 
SCHOLAR GREEN, STOKE-ON-TRENT ST7 3LU 
Tel: (0782) 517876 


MONITORS 

MONITORS 

MONITORS 


Attractively styled plastic case. 
12" green tube widely used 
throughout Europe. 80 charac¬ 
ter, 20 Mhz band width phono 
connection. 

PRICE 

£88.00 

(inc VAT + £5 P&P) 

9" green and 9" and 12" amber 
models also available. 

ELSWICK VIDEO 
ELECTRONICS LTD 

THRELFALLS FACTORY 
HIGH STREET, ELSWICK, 
NR PRESTON, LANCS 

Tel: 0995 71146 


WANTED 

COMPUTER SYSTEMS 

APPLE 
SIRIUS 
SUPERBRAIN 
TELEVIDEO 
IBM PC 
OSBORNE 
APRICOT 

HARDWARE 

ACCESSORIES 

FLOPPY DRIVES 
WINCHESTERS 
PRINTERS 

NON-WORKING HOME 
COMPUTERS 

Fair cash prices paid working or not. 

Tel: 061-941 5732 (day) 


PROGRAM FILE 


5340 FORI=NTOLENCW$CANS>)-ND1=D1+<40#DCANS,1>; D1=D1+PCANS,0) 

5345 POKE SID+1,I#10 ; GOSUB 18000 POKE D1,7NEXT I 

m :NEXT 

5360 FOCANS>=N SC=SC+N IFSCONO THEN5050 

5362 T*«TI* IF ? VALCT$»CVALCS$> + 100*VALCM$mHEN5364 

5363 OZ FORI=ZT0255STEP4 POKESID+N,I = GOSUB18000 NEXT = G0T05365 

5364 C=N FORI=64T0ZSTEP-N POKESID+N,I GOSUB18000 NEXT 

5365 M$*MID*CT$,3,2)+ n M ” S$=RIGHT$CT$,2>+" SECONDS" SP$="" 

5366 IFVALCM$KNTHENM$="" SP$=" 

5370 PRINTCHR*(14 >:GOSUB13000 

5380 PRINT"[GREEN][DOWN][DOWN]* GOOD TIME WOULD HRVE BEEN" PRINT "[LEFT]"TT$ 

5390 PR I NT 11 [DOWN] IOU TOOK "MfS$" TO COMPLETE THE " SP$" PUZZLE. [DOWN] [DOWN] [DOWN] [ 

DOWN]" 

5400 IFC=ZTHEN5415 

5415 PRINTTRBC11>LEFT$CC$(C), 2>J : FOR I=NTOLEN<C$<C>>-2 PRINT" ", NEXT 
5420 PRINT:PRINTTRBC11>C$CC) 

5425 PRINTTRBC11>LEFT$CC$CC),2>; : FORI=NTOLEN<C$CC))-2 : PRINT" ", NEXT 

5430 PRINT PRINTTRBC8>"[DOWN][DOWN][DOWN] [YELLOW][RVS] */TI l~- 1^4L“ C I//) ?[RV 

SOFF]", REM RNOTHER PUZZLE? 

5435 POKE19,MINPUTKf : POKE19,Z 

5440 I FKfO " N " THENRIJN 

5450 PRINT"[CLP]"CHR$C142> : END 

9997 : 

9998 REM ***« SHELL METZNER SORT **** 

9999 

10000 IFNO=NTHENRETURN 

10010 D1 =2 T C I NT < LOG C NG-N '> /LOG < 2 > ) +N > 

10020 Dl=Dl/2 

10030 P3=NG-D1 P2=Z : IFD1<NTHENRETURN 
10040 P1=P2 
10050 P4=P1+D1 

10055 IFW$CP1>>WJ(P4>THEN10080 
10060 P2=P2+N IFP2>P3THENld020 
10070 GOTO10040 

10080 U$=W$CP1> : W*<P1>=W$CP4> W$< P4 ) =IJ$ 

10090 FURI=ZTO N : FORW=ZTON 

10100 U=ANS CPI, I, W> : RNS (. P1, I, W > =RNS < F'4, I, W ,• HNS •. P4 , i, W .• =U NEX T 
10110 U=*DCP1, I ) D<P1, I 1 =B C P4, I > : D C P4, I > =IJ NEX, I 
10120 P1-P1-D1 IFPKZTHEN18060 
10130 GOTO10O50 

10997 

10998 REM **** PRINT SQUARE **** 

10999 

11000 PRINT#1,SGSSPCCTSmC0>BS$ 

11010 PRINT#1,SO*SRCCTS>T^C1>BS$ 

11020 PR I NT# 1, SG*SPCC TS > I t C 2, 

11030 PRINT#1,CHR*C13)S0$8PCCSP> ; F0RI=NTGX+2 PRINT#! "♦ NEXT:rRINT#1 ' 

11040 FOR I =NTOV : PR I NT# 1, SRC • SP 
11050 FORW=NTOX : PR INT#1,"[RED]", 

11060 I FG$ C W, I > = " " HNDRNS=ZTHENPR I NT# 1, CHR* C 64+1 NT C PEEl 1 R >. . *26+1 GO r01 i 090 

11070 IFG#<W,I)*""RNDRNS=NTHENFRINT#1," ", GO:011090 
11080 PR INT#1,G$(W,I>, 

11090 NEXT:PRINT#1,"[YELLOW]♦" NEXT 

11100 PRINT#1,SPC<SF > FORI=NT0X+2 PR INT#1, ♦ 

11110 NEXT:PR I NT#1,CHR$ C15> I=Z 
11120 RETURN 

11989 • 

11990 REM **** SAME WORD **** 

11991 

12000 PRINT"[DOWN][YELLOW]YOU HAVE ENTERED THE WORD "U $ PRINT MORE THH!; OhCE. 
12010 INPUT"[DOWN][GREEN]PLEASE ENTER H DIFFERENT WORD ,U$ 

12020 PRINT"[PURPLE]"■RETURN 

12997 

12998 REM **** TITLE **** 

12999 

13000 PR INT"L CLR]"=POKE 53281,Z POKE 53280,11 
13010 PR I NT TAB < 11 > " [ YELLOW ] [ RVS ] 

13020 PRINTTRBC 11> "[RVS] or~~ ♦“*_-! 64 "REM WORD SEARCH 64 
13030 PRINTTRBC ID" [RVS] 

13040 RETURN 

14000 PRINT" CCLR] [DOWN] [DOWN] [RVS]", CHR$C154>, TAB' 11..' PLEASE WHIT " RETURN 

14097 

14098 REM **** PRINT SCREEN **** 

14099 

15000 PRINT" [CLR] [DOWN] [YELLOW] "CHR$C 142, 1 , : POKE53280, Z POKE532S1 .10 
15010 F0RI=ZT02•PRINTSPCCTS)"[RVS]"T$CI > "[RVROFF]" NEXT 
15020 OPEN1,3 ; GOSUB11030:CLOSE1 


fNURD SEARCH | 


♦ XGLOVNflSWPF GHIHHCETOMEMV* 
♦BEVQETGCIRPRPURISHKMUJRN* 

♦ MFNJRNV I SVRUBLBDDDLBEQBW*’ 
♦HOXFLPRAKJDKCXORDECUSEVC4 
♦KHHIAAMUBTSAGEflBMKUFIYGR* 
♦ALSSSBUOOXMXRGHMGCEERLEO* 
♦VAOJHUTLCBWOOTYRVHIPPKEM* 
♦PFMWAKDFV3SHCZSGONEERHDE4 

♦ RVTGRDUKHEDOQSLMSCfl'r'EWLN* 
♦ORAJPOBEZFSLVEATAPAATMTC* 
♦YNIARBREPUSRULENFPSBNEfiO* 

♦ 1J I I LEREVXPHL J I HSQSNZEUNO* 

♦ I VYDXCTNROflANVOL I ’■/ET T I DX* 

♦ NHGWLQOAUFRDTXYF I RH-J I XYW* 
♦RHERRKBJRTNEVOPSRROPSOSQ♦ 

♦ USHZCETGDIRIXRMOI IWRUHUM4 
♦JOI G IBHLWJHORQNBRNJRIURB* 
♦DTEJVIQUSWGRFRGCUBVHRCUM* 
♦BNDQBERODOMMOCBKEODEIRHS4 

IJMPERQPVWWVPLWXWTJSCRT* 
♦FCZLTHIJZZBULLETEUGPRXOR+ 
♦HRVOZSZRETIPUJBBCHKOEDTZ# 
♦MMSPECTRUMNORTCELETTWTLV♦ 
♦GR I HLCN I SNV.JOTV I VHELPPRS* 


ACORN 

ADVANCE 

AMSTRAD 

APPLE 

APRICOT 

ATARI 

ATMOS 

ATOM 

BBC 

BULLET 

COMMODORE 

COMPAQ 

CROMENCO 

DEC 

DRAGON 

EINSTEIN 

ELECTRON 

ENTERPRISE 

FORTUNE 

GENIE 

IBM 

JUPITER 

KAYPRO 

LISA 

LYNX 

MACINTOSH 

MEMOTECH 

MSX 

NASCOM 

NEWBRAIN 

OLIVETTI 

ORIC 

OSBOURNE 

PERQ 

PET 

QL 

RAINBOW 

SAGE 

SANYO 

SHARP 

SINCLAIR 

SIRIUS 

SPECTRUM 

SUPERBRAIN 

TANDY 

TEXAS 

TORCH 

VIC 

WREN 

XEROX 









CAN 

YOU FIND 50 

WORDS 




TARGET TIME= 25M 48 SECONDS. 
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PROGRAM FILE 


• 

• 

• 

• 

• 

• 

• 

15030 PRINT"[HOME)"SPC(24)"t RVS][RED1 WORDS 

15040 PRINTSPC < 24 >"C RVS]C RED1 

15050 FORI=NTONO : PRINTSPC<24) " [RVS3 CRVSOFF) "LEFT$<STR$< I> + ". " ,4,'W* I > NEXT 

15060 PRINT SPC < 24 >"C RVS 3 C RED 3 

15070 RETURN 

15097 : 

15098 REM **■*■*■ GET KEY #*** 

15099 = 

16000 POKE 198,Z 

16010 GETKEV$ : IFKEV$OK$THEN16010 

16020 POKE 198.- Z : RETURN 

16997 : 

16998 REM **** TARGET TIME **** 

16999 : 

17000 TT= < NO+3 >tl.85 

17010 M*INT <TTX60>■S=INT(TT~<M*60>> 

17020 M*=STR$<M> + "M"•S$=STR*<S>+" SECONDS." IFVALU1* . 1THENMT - 1 

17030 TT$=M$+S$ 

17040 RETURN 

17997 : 

17998 REM **** SOUND **** 

17999 : 

• 18000 POKESID+4,16 : POKESID+4,17 RETURN 

• 

• 

• 

• 

• 

• 

• 




Vic-20 Programmable Keys 

by Robert Grieder 


This program for the Vic-20 with 16k 
RAM expansion gives the user single¬ 
key entry of Basic keywords or other 
commonly-used text. Single-key entry 
is obtained by using the control (CTRL) 
key in conjunction with an alpha- 
numericorfunction key. Upto 16words 
can be defined to the function keys 
when combined with the Commodore 
and SHIFT keys, making a total of up to 
56 words. 

First, type POKE 644,88:SYS 64824to 
lower the RAMTOP pointers; this pro¬ 
tects the machine code from being 
overwritten by Basic variables. Then 
type in program one; this loads the key 
definitions into the correct area of RAM 
for use by the machine code routine. 
The key definitions are held in data 
statements at the end of the listing and 
are best illustrated by an example: 

To define CTRL P as PRINT, the data 
statement would be 

2010 DATA K,P,PRINT,] 

The first data statement K indicates a 
key is being defined (for a function it 
would be F). The next character P 
indicates that the P key is being defined; 
this is followed by the word to be 
defined, PRINT, and finally a ] indicates 
that more data follows ([ indicates the 
last key definition). An asterisk on the 


word to be defined indicates a carriage 
return, which is useful for automatic 
RUN and LIST functions. 

After typing listing one and adding 
the data statements of your choice, run 
the program. Errors in the data state¬ 
ments will generate one of three error 
statements: 

?BAD LENGTH: the message was zero 
or greater than 20 characters long 
?NO K/F: the first character in the data 
statement is not a K or an F 
?BAD KEY CODE: no key exists for this 
character 

When you are satisfied that the 
program is working correctly, save it 
and then run it. Now type NEW and 
enter program two, but as this contains 
machine code check it very thoroughly. 
Save before running. When everything 
is correct, run the Basic loader and type 
SYS 22689. When pressing the CTRL 
key in conjunction with another, you 
should get the messages defined in 
program one. 

A convention similarto the Commod¬ 
ore 64 Brackets program has been used 
for control characters within print 
statements, [CLS] meaning clear 
screen (CLS key) and [DWN] meaning 
down cursor key. 


PASCAL COMPILERS 

We can advise which is the best 
Pascal for your needs. Our wide range 
includes the remarkable TURBO Pascal. 

8 -bit Nevada Pascal (JET4) £ 40 


Turbo Pascal v2.0 £ 49 

Pascal/MIM- £ 99 

Pro Pascal £199 

16-bit Utah Pascal (JRT) £ 40 

Turbo Pascal v2.0 £ 49 

MS Pascal £ 99 

SBB Personal £115 

Practical Pascal £145 

Pro Pascal £290 

SBB Professional £335 

Pascal/MT+86 £380 


Prices include delivery, but not VAT. 

For more information call us. 


4 Prigg Meadow, Ashburton, Devon T013 7DP 

TEL (0364)53499 


EPSON 

PRINTER REPAIRS AND SALES 
Tel: 01-968 8622 

APPROVED EPSON SERVICE CENTRE 

Terrific prices on all printers 

We do have a same day service if 
you bring your printer to us. Easy free 
parking. 

Or if you prefer we will come to you, 
fast — on an emergency call out or a 
cheap rate annual maintenance con¬ 
tract. 

Distributors and dealers — we pro¬ 
vide a special service for you. 

ALL ENQUIRIES WELCOME 

LOGIFIX LTD 

HORMEAD WHARF. HORMEAD ROAD 
PADDINGTON, LONDON W9 

Evening and weekend collections possible 


BEAVER BASE 

Carefully designed modular application 
systems for micro computers controlled by a 
special software monitor. 

Build in flexibility or step by step imple¬ 
mentation of any additional tailored busi¬ 
ness elements. Menu driven with password 
security, selective prompts and flexible 
question and answer facilities — improving 
user effectiveness and minimising training 
times. Special attention has been given to 
making the systems easy to use. Detailed 
documentation helps set up and mainte¬ 
nance of systems data bases. Controlled 
access to CP/M post programs (minimum 
system requirements for one element — 
two single sided floppies). 

Price from £350 + VAT 

Details, please contact: 

LARRY KIRKWOOD 

117 Waller Road, London SE14 5LV 
Tel: 01-732 2944 


lOO PRINT “CCLS 1 DEFINING KEYS" 

110 FOR C=22794 TO 22794+<16*20)+(10*65) 
120 POKE 0,0 
130 NEXT 
140 READ M* 

150 IF M*="K" THEN 500 
160 IF M*="F" THEN 600 
170 GOTO 1000 
180 READ ME* 

190 L=LEN(ME*) 

200 IF L=0 OR L>MX THEN 1010 

210 FOR S=1 TO L 

220 N=ASC(MID*(ME*,S,1)) 

230 IF MID*(ME*, S ,1)="*" THEN N=13 

240 POKE AD+S—1,N 

250 NEXT 

260 POKE S,0 

270 READ A* 

280 IF A*="C" THEN PRINT "CDWN3 OK":END 
290 GOTO 140 
500 READ A* 

510 A=ASC(A*) 
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NO GIMMICKS! 
NO WAFFLE! 
SIMPLY THE 
BEST PRICE! 

WORDSTAR PROFESSIONAL PACK 


Personal 


VER. 3.40 


The latest version! 




fcippkz 


SAMPLE PRICES 
ON SOFTWARE 


OVERSEAS AND TRADE 
ENQUIRIES WELCOME 


WORDSTAR PROFESSIONAL PACK VER. 3.3.... £299 


SUPERCALC 2/3.£135/£209 

d BASE 2.£299 

d BASE 3/FRAMEWORK.£349 

OPEN ACCESS.£353 

MULTIMATE V3.2 (UK).£259 

LOTUS 1-2-3.£295 

SYMPHONY.£440 

R BASE 4000.£255 

FILE VISION.£139 

TK SOLVER.£239 

KNOWLEDGE MANAGER.£325 

FRIDAY!.£159 


By popular demand we are able to supply business, 
educational and recreational software at DISCOUNT 
PRICES for the following machines: Apple, Atari, BBC, 
Commodore, Vic 20, DEC Rainbow, IBM, ICL, Epson, 
Sinclair, Sirius, Spectrum, Texas, TRS 80, CPM 5V4 or 8 
inch. 

Please send SAE for full list 


NEW PRODUCTS FOR IBM PC 


SPOTLIGHT.£89 

DESQ.TBA 

PLEASE.£249 

ELECTRIC DESK....£225 

CONCURRENT PC DOS.£189 

STARLINK MULTIUSER.£1395 

GRAPHIX PARTNER (everyone must have one)... £99 

PROKEY (and one of these too).£89 

FORTRAN-77.£219 

GSX.£219 


Demo disks and literature are available for many of 
these products. 

University, College and Public Authority orders 
welcome. 

All prices plus VAT in UK. Phone your Access or 
Barclaycard number for immediate despatch (software 
sent post free by recorded delivery) 

Send any other ad to us and we’ll beat the price. 

Photographic & Optical 
Services Ltd 

129-137 STANLEY ROAD 
TEDDINGTON, MIDDX. 

Tel: 01-977 3498 

Now open 
6 days a week! 

Answering machine after business hours. 
Offers subject to availability. 
Telephone first to reserve. 

Telex No. 885463 (Photo G) 


PROGRAM FILE 


• 

520 FOR 0=0 TO 65 

• 


530 IF A=PEEK (060510) THEN 560 

• 

• 

540 NEXT 

550 GOTO 1020 


• 

560 MX=10 

570 AD—C*MX+22794 

• 

• 

580 GOTO 180 

600 READ C 

• 


610 IF C<0 OR 015 THEN 1020 

• 

• 

620 MX=20 

630 AD=C*MX+22794 


• 

640 GOTO 180 

1000 PRINT "CDWNJ7N0 K/F":GOTO 1030 

• 

• 

10lO PRINT "CDWN37BAD LENGTH":GOTO 1030 

1020 PRINT "CDWNJ7BAD KEY-CODE" 

• 

• 

1030 PRINT " ERROR IN";PEEK(63)+256*PEEK(64); 

1040 END 

2000 REM EXAMPLE DATA FOR KEYS 

• 

• 

2010 DATA K,E,END,3 

2020 DATA K,T,THEN,D 

• 

• 

2030 DATA K,I,INPUT ,1 

2040 DATA K,P,PRINT,3 

• 

• 

2050 DATA K,D,DATA ,1 

2060 DATA K,N,NEXT,3 

2070 DATA K,F,FOR,J 

• 

• 

2080 DATA F,0,RUN*,D 


• 

2090 DATA F,4,LIST*,C 

• 

• 

Listing 1. Define keys. 

100 L=22528 

• 

• 

HO READ A* 

120 C=LEN(A*) 

• 

• 

130 IF A$="*" THEN 230 

140 IF C< >2 THEN 220 

150 A=ASC(A*)-48 

• 

* 

• 

160 B=ASC(RIGHT*(A*,1))-48 

170 N=B+7*(B>9)-(C=2)*(16*(A+7*(A>9))) 


• 

180 IF N<0 OR N>255 THEN 220 

190 POKE L,N 

• 

• 

200 L=L+1 

210 GOTO 110 

• 

• 

• 

220 PRINT"C";A*;"I IN ";PEEK(63)+256*PEEK(64);"7777" 

230 END 

lOOO DATA AD,A2,02,DO,6D,A5,C5,A2,00,C9,27,DO,02,A2,01 
,C9,2F,DO,02,A2,05 

1010 DATA C9,37,DO,02,A2,09,C9,3F,DO,02,A2,OD,EO,OO,FO 

• 

• 

• 

,4A,8E,A1,02,AD,8D 

1020 DATA 02,8D,A3,02,AD,A3,02,C9,04,DO,03,CE,A3,02,AD 

• 

• 

,Al,02,18,6D,A3,02 

1030 DATA 8D,A1,02,A9,01,8D,A2,02,A9,OO,8D,A4,02,CE,A1 

• 

• 

,02,A9,OA,85,57,A9 

1040 DATA 59,85,58,A0,00,C0,14,FO,12,A5,57,18,6D,Al,02 
,85,57,A5,58,69,OO 

• 

• 

1050 DATA 85,58,C8,4C,59,58,4C,C1,58,AC,A4,02,B1,57,FO 
,IB,A6,C6,EO,OA,BO 

• 

• 

1060 DATA OB,EA,9D,77,02,8E,89,02,E8,86,C6,C8,CO,14,FO 
,06,8C,A4,02,4C,BF 

• 

• 

• 

1070 DATA EA,A9,OO,8D,A2,02,A9,OA,8D,89,02,4C,BF,EA,78 
,A9,OO,8D,A2,02,8D 

1080 DATA A4,02,8D,14,03,A9,58,8D,15,03,58,60,78,A9,BF 
,8D,14,03,A9,EA,8D 

1090 DATA 15,03,58,60,AD,8D,02,C9,04,FO,03,4C,BF,EA,A5 

• 

• 

• 

,C5,CD,AA,02,FO,F6 

llOO DATA 8D,AA,02,A9,4A,85,57,A9,5A,85,58,A2,00,EO,OA 

• 


,FO,11,A5,57,18,65 

1110 DATA C5,85,57,A5,58,69,00,85,58,E8,4C,DF,58,AO,00 

• 

• 

,CO,OA,FO,OB,B1,57 

1120 DATA FO,07,99,77,02,C8,4C,F6,58,84,C6,4C,BF,EA,* 

• 

• 

• 

Listing 2. Machine code handler. 

# 

• 


BBC Errutil 

by M Elliot 

This BBC Model B program providesan error occurs in Basic the line at which 
improvement on the current error the error occurred is stated; with this 
reporting facilities. Normally when an program, the exact point within the line 
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PROGRAM FILE 


where the error occurred is highlighted. 
This is a real boon when designing 
compact multi-statement Basic prog¬ 
ram lines. 

To use the prog ram, incorporate lines 


1 and 2 and line 1000 into your program 
and use it as normal. It may be useful to 
SPOOL these lines and to EXEC them 
when they are needed. 


• 

1 PROCASSEMBLE 

* ON ERROR GOTO 10000 

2 ?oldv=?8.202 


• 

• 

* ?(oldv+1) = ?&203 
*78.203=0 

* 78.202=8,75 

3 A= 1 

*LET B=2 


• 

*C= ,,M 

*LET D$-"G" 

* FOR I%=l TO 12 


• 

*NEXT 
* D$=2 

*FOR M= 1 TO 2 


• 

*NEXT 

*PRINT"THIS IS A TEST" 

4 END 


• 

• 

10000 ON ERROR OFF 

IMODE7 

* REPORT 

* PRINT" IN LINE "lERL 

10010 E$ = "L." + STR$(ERL)+CHR $AOD 


• 

10020 FOR I%=l TO LEN(E$) 

10030 A%=8A 

*Y%=ASC(MID$(E$,1%,1)) 


• 

*X%=0 

10040 CALL &FFF4 

10050 NEXT 


• 

10060 P%=?8.71*8.100 + 78.70-2+78. / 2 

10070 FOR I%=P% TO 0 STEP -J 
* IF ?(I%)=8.0D THEN J%=I% 


• 

*I%=-2 

10080 NEXT 


• 

10090 P%=P%-J%-3 
»C%=0 

10100 L%=?(J%+!)*8.IOO+7(J%+2) 


• 

*PRINTlL%; 

10110 J%=J%+4 
iREPEAT 


• 

* A%= 7(J%+C%) 

ICALL&B53A 

* IF P%=C% THEN PRINTCHRS129! 


• 

10120 C%=C%+ 1 

* UNTIL A%=8.0D 


• 

* PRINT" 

10125 78.202 = ?oldv 

* 78.203= 7 (oldv+1) 


• 

10130 END 

10140 DEF PROCASSEMBLE 

10150 P%=8.73 


• 

• 

10160 [OPT 2 

10165.oldv BRK 
*BRK 

10170 TYA 

* STA &/2 


• 

10180 LDA 8.38 
* STA 8.71 

10190 LDA 8.3 / 


• 

* STA 8./0 

10200 JMP (oldv) 

10210 RTS 


• 

10220 ] 


M- 

10230 ENDPHOC 




dBasell Preprocessor 

by David Hart 


Although dBasell was not intended to 
be used as a programming language, it 
is frequently utilised in this way by 
writing and running files containing 
dBase commands. These commands 
are then carried out by the dBase 
command interpreter. 

One problem with this is that as 
commands are executed interpretively, 
syntax checking is carried out at a run 
time. Errors in the command file can 
therefore only be detected by running 
applications. 


The program listed here carries out a 
partial syntax analysis of dBasell com¬ 
mand files without running an applica¬ 
tion. The program was written in Pascal 
and has been compiled by several CP/M 
and MS-DOS compilers withoutfault. It 
requires a version of Pascal which 
supports string handling. 

The following commands are 
checked: 

IF/ELSE/ENDIF 
DO WHILE/ENDDO 
DO CASE/CASE/OTHERWISE/ 


wmmmmmmMmmmmmmmmMmMmmmmmwmmwmmwmmrn 

MODULA-2 & ADA 

We offer Europe's largest selection 
of Modula-2 and Ada subset ccnpilers 
for microccnputers. 

MODULA-2 COMPILERS 


Modula Corp (MS-DOS,Apple) £ 85 

JFT (CP/M-80) £ 90 

Volition (various) from £ 265 

Logitech (MS-DOS,CP/M-86) £ 380 

ADA (subset) COMPILERS 

Augusta (CP/M-80) £ 80 

Super soft (CP/M-80) £ 155 

Janus (CP/M-80,-86,MS-DOS) from £ 265 

Telesoft (IEM PC-XT) £2500 


Prices include delivery, but not VAT. 

For more information call us. 

w % W'X%T % M A ] 

4 Prigg Meadow, Ashburton, Devon TQ13 7DF 

TEL (0364) 53499 


COMPUTER REPAIRS 

★ COMPUTERS (Business & Personal) 

★ DISK DRIVES (5V4", 8", 3") 

★ WINCHESTERS 

★ MONITORS 

★ VDUs 

★ PRINTERS 

★ WORKSHOP REPAIR CONTRACTS 

★ Fixed repair charges 

★ 3 months warranty on repaired part 

★ 48 hour service for disk drive alignment 

A.N. ELECTRONIC & COMPUTER 
SERVICES LTD 

130B North Lane, Aldershot, Hants 
Tel: Aldershot (0252) 25608 


QL 

FILE MANAGER: Shows a combined, sorted and 
colour coded directory of any one or two drives. 
Simplified load, save, copy, delete, format and inspect. 
Powerful wild cards permit editing of categories of file 
name in one instruction, e.g. copy all files earlier than 
given date, appending “-bak” to the name. 

FONT EDITOR: QL windows have2fonts. Eithercan be 
edited, changed in scope (e.g. chars below code 31), 
and saved. Includes new Super Basic command to 
switch fonts. Rapid and simple editing, display full font 
+ user specified text. 

FREE OFFER! Graphics effects demo, 30 minutes 
long, included with every purchase! Treasury of 
effects! 

Either program £10 inclusive 

both £16 inclusive 

Graphics Demo available separate £5 

Large SAE for details from:— 

SALTIGRADE SOFTWARE 
31 ROYAL TERRACE, EDINBURGH EH7 5AH 
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GENIE &TRS-80 

Don’t sell your computer ugrade to 
latest spec:- 
Genie 48K RAM £49.95 
Lowercase £24.95 
Hi speed CPU £24.95 
(Nearly double speed) 
Centronics printer 
interface £44.95 
Interface board (9 ports) 
ring for details £79.95 
RS232-C interface £POA 
Please add£1.50p&p and 15% VAT 

ARC ELECTRONICS 
54 HERON DRIVE 
WAKEFIELD, W.YORKS 
Tel: (0924) 253145 


High quality MONITORS 

Phoenix 12" HiRes 24MHz monitors. Am¬ 
ber. Ideal for use in 80 as well as 40 
column mode, particularly computers like 
the BBC, NewBrain, CBM 64, etc. 

From £30 phone 0223 207237 for details. 
Carriage £13. 

JOIN NBUG 

The NewBrain 
Users Group 

Annual subscription (6 newsletters, special offers 


and help) UK £5 

Europe £8 

Saudi Arabia £10 

Far East, USA, South Africa £11 


Back issues from 1984 (special offer) at £2.50 
UK, £3.50 Europe and £5 elsewhere. 

Ring about our special offers on NewBrain 
hardware, software and books. 

Micropage add up to 64k of ‘sideways 
ROM’ to your NewBrain (p&p £1) £34.95. 
We now stock over 30 NewBrain S/W 
titles, CP/M utilities for the NewBrain, 
Renumber, REM Strip, M/C Monitor, and in 
EPROM MPE-FORTH, Terminal Emulator 
as well as several others from the casset¬ 
te/diskette library. 

Also in stock are cables for UHF, printers, 
cassette and COMMS, Monitor plinths, 
PSU kits, Battery Modules, Disk Control¬ 
lers, disk drives, Software Technical 
Manuals, Handbooks, and Guides. Send 
SAE for full list. Keep up to date with news, 
S/W H/W and products from us and other 
NewBrain suppliers through NBUG. 

GFG Microsystems 

36 Armitage Way 
Cambridge CB4 2UE 
Tel: (0223) 315120/207237 

NO extras to pay. 

Dealer enquiries welcome. 


PROGRAM FILE 


ENDCASE 
DO command-file 

These commands control the struc¬ 
ture of a dBase application and are the 
most difficult errors to find. In fact, 
dBase will often completely fail to 
detect missing or extra occurrences of 
them. 

The program displays the commands 
onscreen, with their line numbers. The 
commands are indented to reflect the 
structu re of the command file, and extra 
or missing commands are displayed at 
the appropriate points. In this way the 


overall structure of the command file 
can be seen, and any errors in the 
structure can be precisely located. 

When the program is run it requests 
the name of the command file to be 
checked; the name must be given in full, 
complete with any extensions. The 
command file is then checked and the 
structure, and any errors, are displayed 
onscreen. 

The program repeats until a null file¬ 
name is entered; this enables several 
command files to be checked in one run. 


program dSTRUCT; 

(* dBASEII Command File Structure Checker *) 
const 

contchar = ' ; '; 
tabval = 9; 


if sym 
elsesym 
endifsym 
dowhilesym 
enddosym 
docasesym 
casesym 


* 'IF'; 

= 'ELSE'; 

= 'ENDIF'; 

= 'DO WHILE' ; 
= 'ENDDO'; 

= 'DO CASE'; 

= 'CASE'; 


othercasesym = 'OTHERWISE'; 

endcasesym = 'ENDCASE'; 

dosym = 'DO'; 

eofsym = '*EOF*'; 

type 

longline = string[255]; 
wordtype = string[10]; 

var 

dfile : text; 

dfilename : string[80]; 
dline : longline; 

word, 

symbol : wordtype; 
linecount : integer; 

function terminator : boolean; 

(* returns true if symbol is a valid terminator A) 
begin 

terminator:=(symbol=elsesym) or <symbol=endifsym) or 

(symbol=enddosym) or (symbol-casesym) or 

(symbol=othercasesym) or (symbol=endcasesym) or 
(symbol=eof sym) 

end; (* terminator *) 

procedure indent(depth:integer;word:wordtype); 

print line number and command word correctly indented *) 


var 

count 


integer; 


begin 

writeln(linecount:5,' ':depth*3,word) 

end; (A indent A) 

procedure ucase(var word:wordtype); 

(* convert word to uppercase A) 
var 

count : integer; 
begin 

for count:=l to length(word) do 
if word[count] in ['a'..'z'] then 

word[count]:=chr(ord(word[count])-32) 

end; <* ucase *) 

procedure readline<var lineilongline); 

(A read next input line A) 
begin 

linecounti»linecount+l; 
if not eof(dfile) then 
readln(dfile,line) 

else 

line:*eof sym 
end; (A readline A) 
procedure getline; 

(A get next input line handling possible continuation A) 
var 

line : longline; 

begin 

repeat 

readline(dline) 
until dline<>''; 

while dline[length(dline)]-contchar do 
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PROGRAM FILE 


• 

• 

begin 

delet#(dline,length(dline), 1); 
readline(line); 
dline:®concat<dline,line) 
end; 

• 

• 

• 

dline:=concat(dline,' *EOL*') 

• 


end; (A getline A) 

• 


procedure getword; 


• 

(* get next word from current line A) 

• 

• 

begin 

while (dline[l]=' ') or <dline[1]=chr<tabval)) do 
delete (dline,1,1); 

• 

• 

word:=copy(dline,1, pos<' ',dline)-l); 
delete(dline,1,length(word)); 
ucase(word) 

• 

• 

end; (A getword A) 

• 


procedure getcommand; 

A 

• 

(A get command from current line A) 

w 

• 

• 

begin 
getline; 
getword; 
symbol:®word; 

• 

• 

• 

• 

• 

• 

if symbol=dosym then 
begin 
getword; 

if word®'WHILE' then 
symbol:=dowhilesym 

else 

if word®'CASE' then 
symbol:=docasesym 

else 

begin 

symbol:®dosym; 

word s *conoat(dosym,' ',word) 

end 

end 

• 

• 

• 

• 

• 

end; <A getcommand A) 

• 


procedure analysecommand(depth:integer); forward; 


• 

procedure ifcommand<depth:integer); 

• 

• 

(A analyse IF/ELSE/ENDIF command A) 

• 

• 

• 

begin 

indent(depth,symbol); 
getcommand; 

repeat 

analysecommand(depth) 
until terminator; 

• 

• 

• 

• 

• 

if symbol * elsesym then 
begin 

indent ( depth,symbol ); 
getcommand; 

repeat 

analysecommand < depth ) 
until terminator 
end; 

• 

• 

• 

• 

• 

if symbol = endifsym then 
begin . 

i ndent(depth,symbol); 

getcommand 

end 

else 

writeln(' Missing ' ,endifsym) 

• 

• 

• 

end; (A ifcommand A) 

• 


procedure dowhilecommand ( depth : integer); 


• 

(A analyse DO WHILE/ENDDO command A) 

• 

• 

• 

begin 

indent ( depth,symbol ); 
getcommand; 

repeat 

analysecommand ( depth ) 
until terminator; 

• 

• 

• 

• 

if symbol ® enddosym then 
begin 

indent ( depth,symbol ); 

getcommand 

end 

else 

writeln(' Missing ' ,enddosym) 

• 

• 

• 

end; (A dowhileconynand A) 


• 

procedure docasecommand ( depth : integer ); 

• 


(A analyse DO CASE/CASE/OTHERWISE/ENDCASE command A) 


• 

• 

begin 

indent ( depth,symbol ); 
getcommand; 

repeat 

analysecommand ( depth ) 
until te/minator; 

• 

• 

• 

• 

• 

repeat 

if symbol » casesym then 
begin 

indent ( depth,symbol ); 
getcommand; 

repeat 

W 

• 

• 


MICROMART 



Ccrpletely IBM-PC ccrrpatlble 
better engineered 
more reasonably priced. 


128k,1x360k,monitor £1295 
128k,2x360k,monitor £1495 
320k, 2x360k, monitor £1645 
320k, lx360k,mon,10M Win £2695 
For colour monitor add £ 245 


For more information call us. 
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4 Prigg Meadow, Ashburton, Devon TQ13 7DF. 

TEL. (0364) 53499 



£278-£698 

World Champion Elite program 
now exists on several Fidelity 
Machines 


For full details by return leave name 
and address or telephone number on : 

041 221 3399 Ext 70 

or write to: DURIE & WILSON LTD. 

Fidelity Dealers 

24 McGrigor Rd, Glasgow G62 7LD 


ALL TYPES OF 
BUSINESS COMPUTER 
SYSTEMS BOUGHT, 
SOLD AND EXCHANGED 

SAGE SOFTWARE 
AVAILABLE 

ALL TYPES OF NEW 
EQUIPMENT SUPPLIED 

CALL: 0602761067 

AURAGOLD 
COMPUTING LTD 

“MAINLINE” 

BULWELL 

NOTTINGHAM 
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Work on your own 
where you’re not 
alone 

A place where you can set up alone or start a 
business or open a branch office and not have 
to worry about who answers the phone when 
you’re out. 

And the location gives swift access to M4/M3 
motorways, the North Circular, the Under¬ 
ground, British Rail and Heathrow Airport in a 
leafy environment with the Thames nearby. 

It’s London without the hassle. 

UNITS FROM 100 SQ.FT. AT £28 pw. INCLUSIVE 
Call in, phone or write: Barley Mow Work¬ 
space, 10 Barley Mow Passage, Chiswick, 
London W4 4PH. Telephone 01-994 6477. 



CELLITT 


112 DUCHY ROAD, 
HARROGATE, 
YORKSHIRE HG1 2HB 

Tel: 0423 67550 


EPSON PRINTERS 


RX 80. 

£220.00 

RX80F/T. 

£250.00 

RX100. 

£395.00 

FX 80. 

£385.00 

FX 100. 

£490.00 

JX 80. 

£505.00 

P 40. 

£85.00 

HI 80. 

£350.00 

DX100. 

£430.00 

LQ 1500. 

£910.00 

BROTHER PRINTERS 

HR 1. 

£540.00 

HR 5. 

£140.00 

HR 15. 

£390.00 

HR 25. 

£650.00 

HR 35. 

£800.00 

EP 44. 

£215.00 

2024 L. 

£905.00 

M 1009. 

£174.00 


PHONE FOR COMPETITIVE PRICES 
ON THE FOLLOWING PRODUCTS: 

ACT Apricot; Microvitec; 
Hewlett-Packard: Colourjet, 
and accessories and interfaces for 
ALL the above printers and compoters. 


ALL PRICES INCLUSIVE OF VAT & CARRIAGE 


PROGRAM FILE 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

analysecommand < depth) 
until terminator 
end 

until (symbol*elsesym) or (symbol=endifsym) or (symbol=enddosym) or 

<symbol*othercasesym) or (symbol=endcasesym) or (symbol=eofsym); 

if aymbol * othercasesym then 
begin 

indent(depth,symbol); 
getcommand; 

repeat 

analysecommand(depth) 
until terminator 
end; 

if symbol = endcasesym then 
begin 

indent < depth,symbol); 

getcommand 

end 

else 

writeln(' Missing ',endcasesym) 

end; <* docasecommand *) 

procedure docommand(depth:integer); 

<* analyse DO command A) 

begin 

indent(depth,word); 
getcommand 

end; (* docommand *) 

procedure analysecommand(*depth:integer*); 

(* analyse current command *) 

begin 

if symbol*ifsym then 
ifcommand(depth+1) 

else 

if symbol=dowhilesym then 
dowhilecommand(depth+1) 

else 

if symbol=docasesym then 
docasecommand(depth+1) 

else 

if symbol=dosym then 
docommand < depth+1) 

else 

if not terminator then 
getcommand 

end; (* analysecommand *) 

procedure checkfile; 

(* check the structure of the file *) 

begin 

assign<dfile,dfilename); 
reset(dfile); 
linecount:»0; 

writeln(' Line Command'); 

writeln; 

getcommand; 

while not eof(dfile) do 
begin 

analysecommand(0); 

if (symbol=elsesym) or (symbol»endifsym) or (symbol*enddosym) or 

(symbol»casesym) or (symbol=othercasesym) or (symbol=endcasesym then 
writelndinecount: 5 , ' Extra ',symbol); 

if (symbolOifsym) and (symbol<>dowhilesym) and (symbol<>docasesym and 
(symbolOdosym) and (symbol<>eofsym) then 
getcommand 

end; 

writeln('End of File'); 

writeln; 

close(dfile) 

end; (* checkfile *) 

begin (* main program *) 

writeln('dBASEII Command File Structure Checker'); 
writeln; 

repeat 

write('Name of Command File to Check or RETURN to Finish '); 
readln(dfilename); 
if dfilename<>'' then 
checkfile 

until dfilename = '' 
end. 

A> 

P" 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


Dragon Darts 

by Keith Theobald 

Darts is not a game I'd immediately want a double start, a double finish, 
think of simulating on a computer, but computer scoring, the initial starting 
this program for the Dragon 32 works score, and skill level (1 .= hard, 20 = 
rather well. The game isfortwo players easy). 

who, upon running the program, are When you have configured your 

prompted to enter their initials. After game you can start it by pressing S; the 
this you can then select whether you display will change to a dartboard. 
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PROGRAM FILE 




O CLS0:PRINT973, "K.THEOBALD*J:PRINTai75,* IS * I:PRINT9268, "PROUD *CHR*(128) "TO" » 

I PRINT8364,"PRESENT"; 

9 PCLEAR6:PMODE1,3:PCLS:G0SUB400:GOSUB11OOO 

10 PWODE4,1:PCLS:P0KE65495,0:CLS 

II PSET(1,0):PSET(2,0) 

12 PSET(2,1):PSET(3,1) 

13 FORX*1T09:PSET(X, 2) :NEXT 

J4 PSET(2,3) : PSET(3,3) :F0RX-6T08:PSET(X,3>:PSET(X,1):NEXT 

13 PSET(1,4):PSET<2,4) 

20 DIM S(20) ,BO(916) ,SX(20,3),DX(20,3) ,TX(20,3),B(10),TY(20,3) ,DY(20,3),SY(20,3) 

,DA(10) 

21 GET(1,0) - (9,3),DA,G:PCLS 

30 CIRCLE(96,96),78:CIRCLE(96,96),86:CIRCLE(96,96),55:CIRCLE(96,96),47 

40 PAINT(96,2) ,3,4 

50 SI-1.3:PI»3.141592654:C=PI/30:FR*50 

60 A=SI*C 

70 SX«96+83*SIN(A):SY-96-83*C0S(A) 

80 LINE(96,96)-(SX,SY),PSET 

90 SI«SI+3:IF SI< =58.5 THEN 60 

100 COLORO:FORD=OT015:CIRCLE(96,96),D:NEXT:COLORS:CIRCLE(96,96),15:COLORS:CIRCLE 
(96,96),7!CIRCLE(96,96) ,15:PA INT(96,96),5,5:PSET(87,100,0):PSET(100,87,0) 

110 DATA 96,23,111,26,133,34,150,50,160,67,167,87,166,109,157,133,143,150,123,16 
2,103,166,80,167,59,135,41,138,31,124,27,103,27,81,37,60,32,40,69,30 

120 C«0:F0RI»1T020:READ X,Y:PAINT(X,Y),C,3 

130 IF C=3 THENC=0:GOT0150 

140 IF C-0 THENC-3 

150 NEXT 

170 DATA 96,14,117,18,141,29,139,44,170,63,177,86,175,116,161,144,147,159,118,17 
6,97,176,78,176,48,161,33,146,21,124,16,100,16,78,35,42,53,27,67,21 

180 c-3 :fori-ito2o:read x,y:paint(x,y),c,s 

190 IFC=5 THENC=0:G0T0210 

200 IFC*0 THENC-3 

210 NEXT 

220 DATA 96,48,81,30,65,38,54,70,48,85,48,92,50,110,57,123,67,134,80,141,95,144, 

HO,143,123,136,136,124,141,114,143,92,141,76,134,64,123,55,110,50 

230 C-3:F0RI=1T020:READX,Y:PAINT(X,Y),C,5 

240 IFC=*3THENC»0:G0T0260 

230 IFC-OTHENC-5 

260 NEXT 

270 DATA 96,33,108,58,116,67,116,81,116,90,116,96,116,103,116,111,109,111,103,11 

3,93,115,91,115,81,115,81,108,78,101,78,96,78,90,78,83,78,73,88,73 

280 C«0:F0RI-1T020:READX,Y:PAINT(X,Y),C,5 

290 IFC=5 THENC=0:G0T0310 

300 IFC“0 THENC-3 

310 NEXT 

320 COLORS:LINE(194,0)-(253,180),PSEI.B 

330 LINE(194,8)-(255,8),PSET 

340 LINE(223,8)-(223,180),PSET 

350 G0T0830 

400 DIMA*(90) 

410 DRAW“BMO,0" 

420 A*(63)* * U4E1R2F1D1NL4D3“ 

430 A*(43)*"BM + O,-31R3* 

440 A*(66)*“U3R3F1G1NL3F1D1G1L3" 

430 A*(43)-"BM+2,-3NU2NP2NR2NL2“ 

460 A*(67)■ ■BM + 3,+0NE1L2H1U3E1R2F1“ 

470 A*(44)«"BM+3,-l;DG" 

480 A*(68)*"U5R3F1D3G1L3* 

490 A*(69)*“NR4U3NR3U2R4“ 

300 A*(70)*"U3NR3U2R4“ 

310 A*(71)“"BM + 3, +0ElUlL2R2DlGlL2HlU3ElR2Fl‘ 

320 A*(72)■"U3D2R4U2D5“ 

530 A*(73)»"R4L2U5L2R4" 

540 A*(74)-"BM+0,-IF1R1E1U4L2R4* 

330 A*(75)="U5D3|?1NE3U1F3" 

560 A* ( 76 ) ** " NR4U5 “ 

370 A*(77)*"U5F2E2D3" 

380 A*(78)="U5F4D1U5" 

590 A*(79)="BM+O,-1U3E1R2F1D3G1L2H1" 

600 A*(80)-"U5R3F1D1G1L3" 

610 A*(81> = "BM + 0,-1U3E1R2F1D3NF1NH1G1L2H1" 

620 A*(82)="U5R3FDGNL3FD" 

630 A*(83)="BM+0,-1}F1R2E1U1H1L2H1U0E1R2F1“ 

640 A*(84)="BM+2,+05 U5L2R4" 

650 A*(85)= "BM + 0,-1NU4F1R2E1U4 * 

660 A*(86)="BM + 0, -5JD3F2E2U3" 

670 A*(87)="BM+O,-5D4F1E1U1D1F1E1U4“ 

680 A*(88)="UlE4BM-4,-OF4D1" 

690 A*(89)="BM + 2,+0U3NE2H2" 

700 A*(90)="R4L4U1E4L4" 

710 A*(49)="R4L2U5L1G1“ 

720 A*(50)=“NR4U1E1R2E1U1H1L2G1“ 

730 A*(51)="BM+O, -1 ; F1R2E1U1H1HR1E1H1L2G1 “ 

740 A*(52)*“BM+3,+0U5BL3D3R4” 

730 A*(53)*“BM + O,-15 FIR2E1U1HIL3U2R4* 

760 A*(54)=“BM+O,-1F1R2E1H1L2G1U3E1R2F1” 

770 A*(55)=“U1E4L4“ 

730 A*(56)=“BM+0,-1FR2E1U1H1L2G1D1U1EH1E1R2F1G1“ 

790 A*(57)=“BM+O,-1F1R2E1U3H1L2G1F1R2E1" 

800 A*(46)="BM+3,+0U1" 

810 A*(48)="BM+0,-1F1R2E1U3H1L2G1D3“ 

820 A*(32)="BR6" 

821 RETURN 

830 K*= " BSDSTSOS " : X=200Y= 190: G0SUB840: G0T0860G0T0860 

840 F0RU=1T0LEN(K*):A=ASC(MID*(K*,U,1)):DRAW“BM“+STR*(X)+",“+STR*(Y)+A*(A):X=X+7 

841 IF X >233 THEN X=0:Y=Y+7 

850 NEXTU:RETURN 

860 K*="20":X=90:Y=8:G0SUB840 

870 K*="1":X=120:Y=13:G0SUB840 

88 a K*="18":X=142:Y=23:GOSUB840 

890 K*="SCORE":X=200:Y=7:G0SUB840 

900 K*=“4“:X=167:Y=46:G0SUB840 

910 K*=“13":X=178:Y=64:G0SUB840 

920 K*= " 6 * : X= 185 : Y=99 : GOSUB840: K*= "10" : X=179.' Y=134 : G0SUB840 

930 K*= n 15":x=166:Y=156:G0SUB840:K*="2":x=144:Y=172:G0SUB840 

940 K*="17":X=117:Y=186:G0SUB840:x=92:Y=189:K*="3":G0SUB840 

950 K*="19":x=63:Y=186:G0SUB840:K*="7":X=41:Y=171:G0SUB840 

960 K*="16":X=11:Y=148:GOSUB840:K*="8”:x=9:Y=128:G0SUB840 

970 K*="1":x=0:Y=100:GOSUB840:X=5:G0SUB840 

980 K*="14":X=1:Y=74:G0SUB840:K*="9":x*=16:Y=52:G0SUB840:K*="12":x=28: Y=30: GOSUB8 

40 

990 K*="5":X=60:Y=16:G0SUB840 

1000 CLS:F0RY=172 TO 184STEP 6:PUT(162,Y)-(170,Y+5),DA,PSET:NEXT 

1001 GET(O.O)-(190,192),BO,G 

1010 PRINT011,"d art s":PRINT064,"ENTER INITIALS.(NO MORE THEN 3)":PRINT:INPUT 
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' FORTH = TOTAL CONTROL' 


FORTH programs are instantly 
portable across the most popular 
microprocessors. 


FORTH is interactive and 20 
times faster than BASIC 


FORTH programs are 
structured, modular, and easy to 
maintain. 


LMI Application Development 
Systems include FORTH with 
virtual memory, multi-tasking, 
assembler, full-screen editor, 
decompiler, utilities, and full 
documentation. 

Z80 or 8080 FORTH — CPM 

2.2. £95 

8086 FORTH — CPM-86, 
MSDOS £110 


FORTH gives control of all 
interrupts, memory locations, 
and i/o ports. 

FORTH gives full access to DOS 
files and functions. 


FORTH application programs 
can be converted to turnkey 
programs. 


PC/FORTH — PC/DOS CPM- 
86 £110 

6809 FORTH — flex 059 £175 

6800 FORTH — CPM-68K £190 

FORTH has 32-bit stacks and 
directly accessess the whole 
address space of the processor. 

PC FORTH f £190 

8086 FORTH + £190 


FORTH Cross Compilers can 
generate ROMmable code for: 
6502, 6809, 68000, 8080, Z80, 
8086, 6800, 6801/3,1802, Z8, 
8070, Z8000, 99xxx, LS-11. 


6800 FORTH + £290 

Extension Packages include 
floating point, cross compilers, 
8087 support, colour graphics, 
databases. 


We are the FORTH specialists, we also stock a large range of books, 
listings, and implementations for machines ranging from Spectrums 
to VAXes. 




Microprocessor Engineering Ltd 

21 Hanley Road, Shirley 
Southampton SOI 5AP 
Tel: (0703) 780084 


BRAIN 

SURGEONS 

Anita Electronic Services (London) Ltd. are 
specialists in the repair and service of the 
Superbrain and associated peripherals. 

We offer a fast on-site nationwide service 
or alternative repairs can be carried out at 
our workshops should you wish to bring 
your machine in to us. 

Maintenance contracts are available at 
very competitive prices. 

We also specialise in the repair of Com¬ 
modore, Apple, IBM Apricot, Osborne and 
Sirius. 

Trade enquiries welcome 

For further information telephone or write 

to:— 

Mr. D. Wilkinson 
Anita House, 

15 Clerkenwell Close, 
London EC1R 0AD 
Tel: 01-253 2444 


FLOPPY DISK DRIVE 
HEADS WORN OUT? 


No longer do you need to throw them out and 
buy a new one. We can refurbish most types of 
disk drive heads (Tandon, BASF, Remex, 
Siemens, Calcomp and many more). 

• All makes of floppy disk drives repaired and 
aligned (exchange service). 

• IBM PCS upgraded from 180-360k disk 
drives £220 + VAT 

• Sirius upgraded 1,2meg-2.4meg disk drives 

£230 4- VAT 


COMMONSIDE 


64a HIGH STREET 
WIMBLEDON VILLAGE, SW19 5EE 
Tel: 01-879 3768 Telex: 89 54575 CTC 
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KIRKALDY’S 

A purpose designed home for growing 
firms 

VALUE FOR MONEY 

By moving to Southwark, close to Black- 
friars tube station, you can have a central 
location at reasonable cost. You take just 
the space you need, with no unexpected 
costs. The all inclusive licence fee which 
can be as little as £170 a month for a one 
person business covers: heating; lighting; 
cleaning; insurance; reception; telephone 
system and building management as well 
as rent. The building is owned by the 
Industrial Building Preservation Trust, 
which is a charity and keeps rent to a 
minimum. 

You can only appreciate the unique 
facility by cpming to see us, so ring 
Barbara on 01-261 0561 to arrange to 
look around. 

KIRKALDY’S 

99 SOUTHWARK STREET 
LONDON SE1 


WANTED 

PERSONAL 

COMPUTERS 

IBM, TANDY, EPSON, etc 
all models bought for cash 

MORGAN CAMERA 
COMPANY 

179 Tottenham Court Road, 
London W1. 

Tel: 01-636 1138 


DISC DATA 
TRANSFER 

Don’t let your 
existing discs stop 
you from upgrading 

We at Word Capture have the solution. Our 
advanced microprocessor systems can read virtually 
all CP/M and IBM PC compatible formats. 

We can even transfer from one to another. Even if 
your system is not CP/M or IBM compatible we may 
still be able to help such is the sophistication 
of our system. 

Send your disc, or for further information 
contact your Word Capture Point at 
Sumlock, 198 Deansgate, Manchester 3. 

Tel: 061-834 4233. 

A division of Art Associates (M/cr) Ltd., 
Tanzaro House, Ardwick Green North, 
Manchester Tel: 061-273 8751. 
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-PLAYER1";P$(1):PRINT:IF LEN(P$(1))>3 OR P*(1)="* THEN1010 

1020 INPUT *PLAYER2";P$(2) :IF LEN(P*t2))>3 OR P$(2)="" THEN1020 

1030 K$=P*(1):X=200:Y=16:G0SUB840:K*=P*(2):x=228:Y=16:G0SUB840 

1040 LL=15:SC(1)=501:CLS:G0SUB1500:SC(2)=SC(1):K$=RIGHT$(STR*(SC(1)),LEN(STR*(SC 
(1)))-1):X=200:Y=24:G0SUB840:X=228:Y=24:G0SUB840:SP(l)=3l:SP(2)=3l:SC=0 

1030 SCREEN1,1:PL=2:DD=1 

1060 DATA 23,20,1,18,4,13,6,10,15,2,17,3,19,7,16,8,11,14,9,12,5 

1070 IF S<0)>0 THEN1300 ELSEF0RI=0T020:READ S(I):NEXT:G0SUB10070:G0T01300 

1075 GOSUBlOOOO:LINE(0,0)-(40,14),PRESET,BF:IF I*="Q" THENRUN ELSEIF I*="D" THEN 

1295 

1080 SI=SI/3 

1090 X=200:Y=190 

1100 GET (X,Y)-(X+6,Y-6) ,B,G 

1105 PUT(X,Y)-(X+6,Y-6),B,PRESET 

1106 FORD=lTO LL-X-5 : NEXT 

1120 PUT(X,Y)-(X+6,Y-6),B,PSET 

1125 IF INKEY$>"“THEN1150 

1130 X=X + 7:IF X>255 THENX=200 

1140 GOTOllOO 

1150 V=1:IF X=200 THENSI=0:V=2 

1160 IF X=214 THEN V=2 

1170 IF X=228 THEN V-3 

1180 IF X=242 THENSI-0 

1181 IF CG (3) =1 THEN122CELSEIF D0(PL)=0 THEN 1182 ELSEIF V*i OR V=3 THENV=0:SC=0 

ELSE DO(PL)*0 

1182 SC—SC+ (SCSI ) *V) : IF CG(2)-OTHENIF SC(PL)-SC=0 AND V< >2 THENSC=3C - (S ( SI) *V) : G 
0T01260 

1190 K*=STR*(SC>:X*0:Y-14:G0SUB840 

1200 K*=STR*(SC(PL)-SC) 

1210 X=0:Y-7:G0SUB840 

1220 IF V— 1 THEN X-SX<SI,DD):Y=SY(SI,DD)ELSEIFV=2 THENX=DX(SI,DD):Y=DY(SI,DD)ELSE 

X—TX (SI, DD) !Y=TY(SI,DD) 

1230 P=PPOINT(X,Y):IFP-5 THENDRAW" CO"ELSEDRAW "C5 ’* 

1235 DRAW"BM"+STR*(X) + " , *+STR*(Y) + " NU4ND4NR4NL4 " 

1236 IF PPOINT(SX,SY)=5 THEN P=0 ELSE P=5 

1237 IF CG(3)=0 THENIF SC(PL)-SC=0 THEN1260 

1238 IF CG(3)=0 THENIF SC(PL)-SC<2-CG(2) THEN SC=SC-(S(SI)*V;:GOTO1260 

1239 LINE(162,(166+(6*DD)))-<170,(165+(6*(DD+1)))),PRESET,BF 

1240 IF TT =1 THEN RETURNELSEPSET(SX,SY,P) :DD—DD+1:IF DD<=3 THEN1075 

1260 IF CG(3)=1 THEN1290 ELSESC(PL)=SC(PL)-SC:IF PL=1 THENX=200 ELSEX=228 

1270 DRAW"BM"+STR$(X)♦ ■,"+ STR$(SP(PL)-7)+"C5M+17,-5" 

1280 Y=SP(PL):SP(PL)=SP(PL)+7:K*=RIGHT*(STR*(SC(PL)),LEN(STR$(SC(PL)))-1):GOSUB8 

40:IF SP(PL)>179 THENSP(PL)=24:IF PL=1 THEN LINE(200,17)- i 220,179),PRESET,BF:X=X 
-21:GOTO 1280 ELSESP(PL)=24:LINE(228,17)-(250,179),PRESET,BF:X=X-21:G0T01280 

1290 FORD=1T02000:NEXT 

1295 PUT(0,0)-(190,192),BO,PSET 

1300 IF SC(PL)=0 THEN 1340 ELSEIF PL=1 THENPL=2:G0T01320 

1310 IFPL=2 THENPL=1 

1320 K*=P*(PL)+" TURN":X=130:Y=10:G0SUB840 

1330 SC=0:DD=l:G0T01075 

1339 ’ PLAYER PL HAS WON 

1340 CLS:PRINTP*i(PL> " HAS WON- 

1345 LINE(200,9)-(253,179),PRESET,BF:LINE(225,8)-(225,180),PSET 

1350 A*="DO YOU WANT ANOTHER GAME (Y/N)?“ 

1360 PRINT064,A*:B$="do you want another game (y/n)?" 

1370 FOR I=1TO LEN(B*> 

1380 PRINT063+I,MI D$(B*,I,1)« 

1390 I*=INKEY*:IFI*>"" THEN1440 ELSE NEXT 

1400 FOR 1 = 1TOLEN(B$) 

1410 PRINT063+I,MID*(A*,I,1)J 

1420 I$=INKEY*:IFI*>"" THEN1440 ELSENEXT 

1430 G0T01370 

1440 IF I*="Y" thencls:goto 1010 

1450 IF I*="N" THENPOKE65494,0:END 

1460 G0T01370 

1469 ’ CHOOSE GAME 

1500 CLS:N*(0>="o-f+” :N*<1)="on":PRINT011, "d art s" : PRINT067, "WRITTEN BY KEITH 
THmBALD* :PRINT011O, " (C) COPYRIGHT 1985" : PRINT016O, " 1 DOUBLE START "N$(CG(1>> 

1510 PRINT"2-STRAIGHT OFF "N$(CG(2>> 

1520 PRINT"3-YOU SCORE(THIS IS GOOD IF YOU WISH TO PLAY ANOTHER GAME E.G. AROUND 

THE CLOCK) "N$(CG<3)) 

1530 PRINT-4-WHERE YOU WISH TO START. E.G. 501. THIS IS 0N"SC(1) 

1535 PRINT “L-CHANGE LEVEL. THIS IS C*N"LL 

1540 PRINT"S-START GAME" 

1550 K*=INKEY* 

1560 IF K$="l" AND CG(1)=0 THEN CG(1)=1:DO(1)=1:DO(2)=1:G0T0150O ELSE IFK*="i" T 

HENCG(1)=0:DO(1)=0:DO(2)=0:GOTO1500 

1570 IF K*=*2" AND CG(2)=0 THEN CG(2)=1:G0T01500 ELSEIFK*-"2"THENCG(2)=0:GOTO150 

0 

1580 IF K*="3" AND CG(3)=0 THEN CG(3)=1:GOTO1500 ELSE IFK*="3"THEN CG(3)=0:G0T01 

500 

1590 IF K*="4" THEN PRINT0448,"HOW MANY"f:INPUTSC(1):IFSC(1)>999 OR SC(1)<1 THEN 

1590 ELSE1500 

1595 IF K*="L" THENPRINT0448,"CHANGE LEVEL ENTER 1-20"5:INPUTLL:IF LL<1 OR LL>20 
THEN1595 ELSE1500 

1600 IF K$="S" AND SC(1)>1 THENRETURN 

1610 G0T01550 

9999 SCREEN1,1!G0T09999 

10000 C=PI/30:SI=RND(19)*3:A=SI#C:G0T010020 

10010 A=SI*C 

10015 LINE(X2,Y2)-(SX,SY).PRESET 

10020 SX=96 + 43*SIN(A) : SY=96-»43*CQS (A) 

10030 X2=96+17»SIN(A):Y2»96-17*C0S(A) 

10040 SI-SI+3 

10044 P=PPOINT(SX,SY)?IF P-5 THEN C0L0R0.5 ELSE COLORS,0 

10045 I*»INKEY*:IF I*>"" THENPSET(SX,SY):COLORS,0:RETURN 

10046 LINE(X2,Y2)-(SX.SY),PSET 

10050 IFSI-60 THENSI-O 

10060 GOTOIOOIO 

10070 DATA 94,85,84,93,90,104,90,24,97,34,102,24,112,26,113,37,121,31,132,35, 128 
,44,139,42,142,56,150,51,150,62,161,69,152,73,160,79,155,91,166,90,161,99,155,11 
1,163,114,157,121,157,131,146,129,150,140,134,144,131,152,141,150,118,154,111,15 

9,121,163,90 

10080 DATA 165,100,165,96,157,77,152,78,163,69,159,61,144,57,154,52,148,49,131,4 
2,140,38,131,28,113,30,122,39,115,37,93,28,100,24,90,26,78,30,69,36,76,35,59,41, 
51,47,60,49,41,58,36,58,48,66,29,77,28,74,38 

10100 DATA93,93,99,95,94,100,88,15,98,15,105,15,113,17,119,19,126,21,135,25,141, 
28,147,33,156,41,161,47,165,54,170,62,172,69,175,77,176,87,177,96,176,103,174,11 

2.172.120.169.128.166.138.162.143.158.149.151.157.147.161.140.165.128.171.122.17 

4,113 

10110 DATA177,97,177,104,176,88,176,78,176,69,174,62,171,54,166,48,161,41,157,34 
,149,30,145,27,139,21,128,18,121,15,113,15,103,14,96,15,88,15,79,18,72,21,64,27, 

55.31.49.35.42.42.35.46.31.53.26.63.21.70.19.76.17 

10130 DATA91,45,97,43,100,46,106,49,112,48,115,50,121,52,125,55,128,58,133,62,13 
6,65,139,69,142,76,145,79,143,84,146,91,145,95,147,101,143,107,145,112,141,115,1 
39,122,136,125,133,129,129,135,125,138,121,140,116, 141,113,144,107,144,lOO,144,9 

6,148,91 
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MICROMART 


PROGRAM FILE 


10140 DATA146,83,146,81,144,76,142,70,139,66,133,62,133,38,128,54,124,31,121,49, 
116,46,110,49,107,43,100,43,93,47,91,45,83,48,81,31,77,33,70,36,67,39,64,61,38,6 
3,36,70,33,76,30,80,49,84,47 

10130 DATA94,83,84,93,90,104,93,93,99,95,94,100 
10160 FORI«0TO20:F0RJ«lTO3:READ X,Y 
10170 SX (I, J) -X :*SY (I, J ) *=Y 
10180 NEXTJ,I 

10190 FOR1-0TO2O:F0RJ-1T03:READX,Y 
10200 DX(I,J)=X:DY(I,J)«Y 
10210 NEXT J,I 

10220 FORI-lT020:F0RJ-lTO3:READX,Y 
10230 TX(I,J)-X:TY(I,J)-Y 
10240 NEXTJ,I:RETURN 

11OOO K*-"D":X-13:Y«36:DRAW■S40■:GOSUB840 

1101O K*-*A":X-X+40:Y-36:G0SUB840 

11020 K*-‘R-:X-X+40!Y«36:GOSUB840 

11030 K*-"T":X«X+40:Y-36:G0SUB840 

11040 K*--S':X-X+40:Y-36:GOSUB840 

11030 CIRCLE(128,192),130,,1,.3,0 

11060 CIRCLE<128,192),110,,1,.3,O 

11070 CIRCLE(128,192),100,,1,.5,O 

11080 CIRCLE(128,192),60,,.9,.5,0 

11090 CIRCLE(128,192),30,,.9,.5,0 

moo SI-2.8:PI-3. 141392634: C-PI/30 

11110 A-SI*C 

11120 SX«129+110*SIN(A):SY-192-110*C0S<A) 

11121 S1-128+40*SIN(A> 

11125 IF SX>233 OR SX<0 OR SY>192 OR SY<0 THEN11140 
11130 LINE(SI,192)-(SX,SY),PSET 
11140 SI-SI+4.2:IF SI<-58.3 THEN11110 

11130 PAINT(43,192),4,4:PAINT(128,192),2,4:PAINT(84,190),4,4:PAINT(125,108),2,4: 
PAINT(63,140),2,4:PAINT(88,123),4,4:PAINT(102,178),4,4:PAINT<148,178),4,4:PAINT( 
167,137),4,4:PAINT<196,180),4,4:PAINT(172,189),4,4:PAINT(88,178),2,4:PAINT(167,1 
78),2,4 

11133 PAINT(196,137),2,4 
11136 G0T011230 

11230 PAINT(199,92),3,4:PAINT(220,140),4,4:PAINT(127,87),4,4:PAINT(34,118),4,4:P 
AI NT (230, 169) , 2,4 : PAINT < 176,99) , 2,4 : PAINT f 91,93) , 2,4: PAINT < 28, 162) ,2,4: f*AINT < 178 
,174),4,4:PAINT(128,143),4,4:PAINT(82,167),4,4:PAINT(183,183),2,4:PAINT<165,137) 
,2,4 

11260 PAINT(103,149),2,4:PAINT(77,186),2,4 

11270 K»*-2*:X-l13:Y-76:DRAW * C2S10":G0SUB840:K*- * O":X-130:Y-76:G0SUB840 
11280 K**"l«:x-181:Y=93:G0SUB840 

11290 K*-“1 *:X-213:Y=116:G0SUB840:K*«‘8*:x=228:Y=135:GOSUB840 
11300 K*-"4*:x=240:Y-183:G0SUB840 
11310 K*=-3‘:x=60:Y=95:G0SUB840 

11320 K*=-1 ":X=16:Y-141:GOSUB840:K*=-2":X*31:Y=121: G0SUB840 
11330 K*="9":X=6:Y=186:G0SUB840 

11340 C0L0R1:LINE(116,143)-(81,175),PSET:LINE(128,145)-(128,175),PSET:LINE(142,1 
43)-(180,173),PSET 

11330 LINE(124,150)-(132,150),PSET:LINE(124,150)-(128,173),PSET:LINE(132,150)-(1 
28,173),PSET:PSET(126,153):PSET(130,153):PSET<126,155):PSET(130,155) 

11360 COLORS:LINE(128,169)-(123,172),PSET:LINE(128,169)-(134,172),PSET:LINE(123, 
172)-(123,186),PSET:LINE(134,172)-(134,186),PSET:LINE-(129,182),PSET:LINE-(123,1 
86),PSET:PAINT(129,178),3,3:C0L0R1:LINE(128,169)-(128,182),PSET 
11370 LINE (105, 146) - (113^, 154) , PSET 

11380 LINE (103, 146) - (8f, 17.4) , PSET: LINE - < 113, 154) , PSET: COLORS: LINE (93, 164) - (107, 1 
32),PSET:COLORl:PAINT(103/154),1,1:PSET(89,166,1) 

11390 LINE<87,168)-(67,178),PSET:LINE-(71,184),PSET:LINE-<75,190),PSET:LINE-(87, 
168),PSET:PAINT(75,180),3,1:LINE(87,168)-<71,184),PSET 

11400 LINE(147,154)-(133,146),PSET:LINE-(180,175),PSET:LINE-(147,154),PSET 
11410 C0L0R3:LINE(133,152)-(165,162),PSET:PAINT(163,160),1,1:PSET(167,164,1):COL 
0R1 

11420 LINE(173,170)-(183,190),PSET:LINE-(197,178),PSET:LINE-<175,170),PSET:PAINT 
(185,180),3,1:LINE(175,170)-(139,184),PSET 
11430 DRAWS4C4" : SCREEN1, O: RETURN 


PCW is interested in programs written in any of the 
major programming languages for all home and small 
business micros. When submitting programs please 
include a cassette or disk version of your program, brief 
but comprehensive documentation, and a listing on 
plain white paper — typed if you have no printer. 

Please ensure that the software itself, the 
documentation and the listing are all marked with your 
name, address, program title, machine (along with any 
minimum requirements) and — if possible — a daytime 

phone number. 

All prog rams should be fully debugged and your own 
original, unpublished work. 

We prefer to receive programs with a maximum 
80-column width printed in emphasised typeface. 

Please keep a copy of everything. 

Programs are paid for at the rate of £50 per page of 
published listing, plus a £50 bonus for the Program of 
the Month. Send your contributions to Nick Walker, 
PCW Programs, 62 Oxford St, London W1A 2HG. ^ 


New Brain 
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NEW BRAIN MODEL AD 

• Special Purchase ★ 

ONLY £149.95 

FEATURES: 80 columns • 4 character sets • 
2 cassette ports • communications and RS 
232 port • built-in display • 32K • 
expansion port etc. 

Disk systems now in stock: 

• Disk Controller £139 

• Expansion Interface 96k £229 

• Disk Drives. Full range from £145 

• Large and small Power Supply Units 

• Eprom boxes £49.50 

• Special matched housing unit holds New 
Brain, disk controller and expansion interfaces, 
enhances the look of the whole system. 

• Specially chosen tape recorder for the New 
Brain, superbly reliable £24.75 

• CP/M manual including licence £39.50 

• Software manual now available £39.25 

WE STOCK A LARGE RANGE OF 
CP/M AND CASSETTE-BASED 
NEW BRAIN PROGRAMS, 
INCLUDING: 

• Financial spreadsheet—Procalc 

• Database 

• Word Processing — Propen 

AND MANY MORE 

NEW — JUST ARRIVED 

• Turbo Pascal ★ Assembler 

Send large SAE for the full price list. 

Please add VAT to the above prices. 

ELSTREE COMPUTER 
CENTRE 

Elstree Aerodrome, Elstree, Herts 
WD6 3AW zzossB 

Tel: 01-953 9021 an 



For gour 
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From 

Musbury 

Consultants 


LOOK 

Extra User Ports- Plugs into imhz 

bus 2 VIAs giving up to 4 extra User Ports 

Complete with cables 

£55-00 + (VAT * P&P) = £63 63 

4 Vz Digit DVIIl- Plugs into User Port 
A Digital Voltmeter 0 to 1 9999 Volts 
£46 00 +(VAT ♦ P&P) = £55 76 

4096 Colours- to choose from on your 
RGB Monitor with the Chameleon palette 
£75 00 ♦(VAT ♦ P&P) * £67.40 

SAE for further details to 
8 Fairhill. Helmshore. Lancs BB4 4JX 
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EDUCATION EDUCATION EDUCATION 


COMPUTER 
BOOKS 
MAIL ORDER 

Quick delivery, lots of new titles 

FREE send for our 
comprehensive list of computer 
books and software. 

Rickmansworth 779129 
(24 hours) 

Or write: 

Computer Books Ltd. 
Freepost 
Rickmansworth 
Herts. WD3 6FP 

Telephone orders ring Eileen or Josie 

Rickmansworth (0923) 777652 

We aim to please so send off now 


OPEN HOUSE 
TUITION FOR 
NOVICESAND 
OTHERS 

Choose your time — day or evening. Learn 


at your own pace. 

BASIC programming £60 

BUSINESS Packages £70 

Word-Processing introduction £25 

One week introduction for small businesses 

Subject to MSC training grants £100 

Brochure from: 


MICROCOMPUTER 
ADVISORY CENTRE 
Polytechnic of the 
South Bank 
Borough Road 
London SE1 0AA 

or ring: 

01-928 8989 ext. 2468 


FULL-TIME 

TRAINING 

COURSES 


(FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICIAN 
EDUCATION COUNCIL) 

2 YEAR 

BTEC National Diploma (OND) 

ELECTRONIC & 

COMMUNICATIONS ENGINEERING 

(Electronics, Computing, Television, Video, Testing & Fault Diagnosis) 

15 MONTHS 

BTEC National Certificate (ONC) 
ELECTRONIC EQUIPMENT 
SERVICING 

(Electronics, Television, Video Cassette Recorders, CCTV, Testing & 
Fault Diagnosis) 

15 MONTHS 

BTEC National Certificate (ONC) 

COMPUTING TECHNOLOGY 

(Electronics, Computing Software/Hardware, Microelectronic Testing 
Methods) 



9 MONTHS 

BTEC Higher National Certificate 
(HNC) 

COMPUTING TECHNOLOGY & 
ROBOTICS 

(Microprocessor Based Systems, Fault Diagnosis, ATE, Robotics) 

THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE 
BASED PRACTICAL WORK TO ENHANCE FUTURE 
EMPLOYMENT PROSPECTS 

SHORTENED COURSES OF FROM 3 TO 6 MONTHS CAN BE 
ARRANGED FOR APPLICANTS WITH PREVIOUS ELECTRONICS 
KNOWLEDGE 

NEXT TWO SESSIONS COMMENCE ON 
APRIL 22nd & SEPTEMBER 16th 
FULL PROSPECTUS FROM: 


LONDON ELECTRONICS 
COLLEGE 


Dept PCW, 20 Penywern Road 
London SW5 9SU. Tel: 01 -373 8721 




TRAINING ON 
SOFTWARE 

On Site Training 
at reasonable rates 

WORDSTAR • SUPERWRITER 
VISICALC • CALCSTAR 
SUPERCALC • MAIL.MERGE 
DATASTAR • FRIDAY 
APPLEWRITER 

Further details from: 

Jo Middleton 

M.C.T. 

485 BIDE FORD GREEN 
LEIGHTON BUZZARD 
BEDSLU7 7TZ 
Tel: 0525 376558 


MICROTEACH 

Glasgow’s first independent Micro training 
centre. Computer Programming Course. 

The course is designed for people who 
want to keep abreast of the computer age, 
for anyone who realises that under¬ 
standing computers is a key to future 
success, at BUSINESS, at SCHOOL, and 
as a PARENT. 

The course provides an understanding 
of micro computer hardware, software and 
peripherals. Whether your interest lies in 
graphics, education or business, the 
course teaches you the use of BASIC 
language programming to produce your 
own programmes on your micro computer. 

Enrol now for the Microteach BASIC 
course and teach your micro how to be 
useful. 

Parent/child learn together special rate. 

CONTACT: 

MICROTEACH 

205 Buchanan Street, Glasgow 
Telephone: 041-332 0666 



BOOKS including 


Computer Books by Mall Order 

ling: Price incl. P&P 

Inside the IBM PC (SW extra) £24.95 

IBM PC and XT Assembly Lang (S/W extra) £20.85 

The 8086 Book: include the 8088.£22.50 

SuperCalc The Book.£20 90 

Multiplan Models for Business (QUE).£16.45 

Using 1-2-3.£16.50 

Accounting with 1-2-3.£21.45 

C Programmers Library (QUE).£19 45 

Communications & Networking IBM PC.£20.85 

IBM PC DOS Handbook.£15.95 

8087: Applications for the IBM £28 45 

Expansion & S/W Guide IBM PC (fourth edition).£19 75 

Business Graphics IBM PC.£17 45 

The Complete Guide to Multimate.£16.50 

CP M and the Personal Computer £16.50 

Discovering Knowledgeman.£19.75 

RPG II. RPG III Programming (Stern). £29.75 

Knuths: The Art of Programming (3 vol) 

OTHER TITLES FOR: 

APL: Cobol; Prolog; MS DOS; dBase II; Framework; WordStar; Symphony; 
dBase III; UNIX; Apricot; Sirius. 

★ * ★ 

DISK BASED SELF-TEACHING TUTORIAL FROM: 

Cedex; ATI; Microcal and MAC for PC DOS; CP/M; WordStar, dBase II; 
SuperCalc; Multiplan etc. 

★ * ★ 

RECREATIONAL SOFTWARE 

Including: Flight Simulator; Millionaire; Tycoon; Zork; Deadline; Hitchhiker’s 
Guide to the Galaxy. 

Prices may fluctuate. Current lists available. Please state M/C, Cheque or 
Visa/Access to: 

M/Tec Mail, Dept PCW 
15 Sandy Lane, Nightown, Liverpool 
L38 3RP UK Tel: 051 929 2764 


r [pMagnfitics 


SPECIALISTS IN THE SUPPLY OF BULK CUSTOM 
WOUND AUDIO/COMPUTER CASSETTES TO 
TRADE AND EDUCATION 



DUPLICA TION FACILITIES FOR 
MOST POPULAR HOME COMPUTERS 
16 TRACK RECORDING STUDIO 


COMPETITIVE RATES. CONTACT US FOR PRICE LIS T/QUOTATIONS NOW. 


C 


JP MAGNETICS LTD 

UNIT 4, 7 MARY ST, BRADFORD BD4 8SW 
TEL: (0274) 731651 
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Too many integrated software packages force you to 
trade power for integration. Especially in their data 
base environment. Tne Digilog C5 reflects our idea 
that powerful collecting, manipulating and main¬ 
taining of data is a very essential part of any" 
integrated software package. 

Digilog C5 is a window based integrated software 
environment that easily exchanges data between its 
parts without sacrificing the power and flexibility 
you get from the best separate programs on the" 
market. 

Unlike some of our well-known competitors you do 
not have to buy a separate data base if you need to 
handle more than a small amount of information. 

■ A relational database with dynamic, unlimited" 
length records. Unlimited number of records, key 
fields, search and sort conditions and relations. 

■ A structured programming language to build 
your own automatic applications like general ledger, 
accounts, etc. 

■ A 3 dimensional “stacked” spreadsheet environ¬ 
ment. Unlimited number of rows and columns. 
Empty positions do not occupy memory space. Easy 
access to all database information. 

■ A word processing and report writing environ¬ 
ment with full access to all spreadsheet and database 
information. 

■ A graphics function that puts your spreadsheet 
and database information into easy to understand 
pictures. 

Extensive use of “prompting” and context sensitive 
help screens. 


trade power for integration. Especially in 
base environment. Tne Digilog C5 reflect 


Digilog C5 is very sensibly priced below £400.00 
retail excl. VAT and runs on IBM PC, XT and 
compatibles with minimum 256K and 1 disk drive. 

_ Distributors and OEM’s: Please contact Mr Lennart_ 
Ahden at tel. +46 (8) 34 34 49 or telex 21869 for 
information on our distributor and OEM terms. 
Dealers: Please contact Mr Poul Heye at tel. +46 (8) 
34 34 49 about our dealer introductory offer. 



Box 5110, 402 23 GOTHtNBURGH, Sweden 
Tel. 08-34 34 49, 031-20 29 00. 

Telex. 21869 AHDLN S. 






















f L.B. ELECTRONICS 1 


SPEECH SYNTHESISER kit as in March/April Electronics & 
Computing kit £24.95 p&p £1.50. Ready built £34.95 p&p £1.50 
for details send a S.A.E. 

LYNX 48K colour computer, new and boxed £100 + VAT, 
carriage £6. 

PRESTEL MONITORS 6" green phosphor screen, 12 digit 
keyboard, printer port, cassette port, keyboard port (for full 
qwerty keyboard) brand new and boxed special offer £99.95 + 
VAT. 

DISC DRIVE BONANZA SANYO 5f half height D.S.D.D. 80 
track/40 track, £165 + VAT. £8 carriage. 

TWIN 5* INCH DISK DRIVE CABINETS with built-in P.S.U. £40 
+ VAT (will take one by full height for 2 by ^ height). 

DOUBLE DENSITY INTERFACE FOR MODEL B BBC adaptor 
P.C.B. plugs into 8271 socket to give full double density will run 
5i" drives 3" drives 8" drives, £110 + VAT for full documentation 
send a S.A.E. 

KEYBOARD BONANZA. Brand new ASCII coded single 5 volt 
rail data, £29.95 p&p £1.50, for leaflets send a S.A.E. 

Our business has now expanded and we have computer 
showrooms at Micro House, 416 Derby Road, Greenford, 
Middx. Many computer peripheral bargains on show. We now 
stock the new SANYO MBC 555, £999 + VAT (twin drive 128K 
standard ram expandable to 256K complete with £1,000 of 
software ie word star, spell star, mail merge, report star, etc, full 
demonstrations available, phone for appointment for full details 
send a S.A.E. 

New monitors, printers, disk drives, diskettes, paper, ribbons, 
etc, etc supplied at realistic prices please note our retail 
component shop is still in operation at Hercies Road. 

access L.B. Electronics 

11 Hercies Road, Hillingdon 
Middlesex UB10 9LS 
. Telephone: 0895 55399 

— — 


VISA 

=J 



15% OFF 




Olivetti 

M24 


01-579 9139/2598 


Compatible & faster 
than IBM PC 


LIMITED OFFER 


TFH. 

COMPUTERS 

2ND FLOOR 5 NEW BROADWAY 
EALING LONDON W5 5AW 


NEED 


WHERE 


A 


TO 


COMPUTER 


GO? 



THEY KNOW 
WHAT THEY’RE 
TALKING 
ABOUT 


WORLDWIDE 

COMPUTERS 



WHY? 

4 > 


COMPUTERS DAISY WHEELS 


Amstrad CPM 464 (mono) £229.00 

Amstrad CPC 464 (colour) £309 00 

Apricot - 

PC 256K RAM 1 x 315K D/D.. £1049 00 

PC 256K RAM - 2 x 315K D/D £ 1229.00 

PC 256K RAM + 2 x 720K D/D £ 1379.00 

PC 256K RAM ♦ 2 x 720K D/D £2099.00 

Xi5 256K RAM 5MB Winchester £1899.00 

XilO 256K RAM 10MB Winchester £2099.00 

Fie 256K RAM 1 x 315K D/D £799 00 

FI 256K RAM 1 x 720K D/D £899.00 

Point 7 512K RAM 10MB ♦ Cluster £27999 00 

Point 32 256K RAM 10MB F/Server £2399 00 

BBC Micro £300 00 

Canon MSX £199 00 

Commodore Cl 6 Starter Pack £99 00 

Commodore Plus 4 £ 119 00 

Commodore SX64 £57500 

Epson QX10 £1299 00 

Epson Portables & Software from £649 00 
128K Upgrade with above add £ 150 00 
IBM PC 64 IxDD Mono £1452 00 

IBM PC 64 2xDD Mono £1697 00 

IBM PC 64 lOmbHD+lxDD Mono £2302 00 
IBM PC 64 20mbHD+1xDD Mono £2652.00 

IBM PC XT lOmbHD+lxDD Mono £2969.00 

IBM Portable IxDD £1693.00 

IBM Portable 2xDD £1944 00 

IBM Portable lOmbHD+IXDD £2543 00 

IBM Portable 20mbHD+1xDD £2883 00 

IBM PC AT 1.2mbxDD Mono £3800.00 

IBM PC ATE 20mbHD+DD Mono £5300.00 

Sanyo MBC 550 £599 00 

Sanyo MBC 555 £799 00 

Sanyo MBC 550-2 £799.00 

Sanyo MBC 775 Portable 
256K RAM 2 x 360K D/D £ 1699.00 

Sinclair QL.£320.00 

Wren. £849.00 

Commodore 64 ) available for export 

Sinclair Spectrum ) in large quantities only 


Brother HR 15 

Brother HR25 

Brother HR35 

Daisy Step 2000 (20 CPS) 

Diablo 630 (API) 

Epson P-40 

Epson HI-80 4 pen plotter 
Hitachi 672 plotter 
Juki 6100 
Juki 6300 
Quen-Data 
Qume 11/40 (RQ) 

Qume letter Pro 20 
Ricoh RP 1300 
Ricoh RP 1600 
Smith Corona TP 1 
Tec 10-40 


£31500 
£55500 
£69500 
£21900 
£131000 
£8500 
£34900 
£39500 
£299 00 
£65500 
£225 00 
£1 175 00 
£450 00 
£875 00 
£1 17500 
£17500 
£845 00 


PERIPHERALS 

Colour Monitor for Apricot FI £350.00 

Cables from £10 00 

Commodore 1702 Col Monitor £175 00 

Epson Accoustic Coupler £ 130 00 

Microvitec 20" Colour Monitor £ 175 00 
Sanyo 3117 Col Hi Ress 600 PIX £279 00 
Sanyo 3125 Col Med Ress 400 PIX £175 00 
Sanyo 8112 Green Screen 18MHz £85 00 
Monitor for QL £235.00 

ACCESSORIES 

Keyboards, cables, interfaces, tractor 
feeds, sheet feeds, disks, software, 
up-grades, listing paper, 
ribbons, daisy wheels available for 
most products. 

All prices excluding VAT and DELIVERY 


DOT MATRIX 

Anadex DP 9000 

£799 00 

Anadex DP 6500 

£2300 00 

Brother Ml009 

£15500 

Canon PJ 1080A (Colour) 

£37900 

Canon PW 1080A (NLQ) 

£29500 

Canon PW 1156A 

£35500 

Epson RX 80T 

£190 00 

Epson 80 F/T 

£215 00 

Epson RX 100 F/T 

£32500 

Epson FX 80 

£32000 

Epson FX 100 F/T 

£42500 

Epson LQ 1500 

£89500 

Epson JX80 

£45500 

Hewlett Packard Laser 

£3250 00 

Mannesmann Tally MT80 

£195 00 

Mannesmann Tally MT160 

£399 00 

Mannesmann Tally MT180 

£549 00 

MP 165 NLQ Printer 

£275 00 

Mannesmann Tally Pixy Plotter 

£349 00 

OKI Microline 82A 

£24900 

OKI Microlme 83A 

£38900 

OKI Microlme 84P 

£629 00 

OKI Microlme 92P 

£36500 

OKI Microline 2350P 

£1449 00 

Panasonic KP1091 

£25500 

Shinwa CP80 F/T 

£189 00 

Shmwa 40 (Colour) 

£119 00 

Smith Corona DM 200(NLQ) 

£375.00 

Tec 1550 

£459 00 



Worldwide Computers Limited, Spa House, 11-17 Worple Road, Wimbledon, London SW19 4JS Telex: WOW1CO 8955888 
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RUN YOUR APPLE II, II+, lie 
3 V 2 TIMES FASTER FOR £298 


Life just isn’t fair. You spend good money to buy 
an Apple™ computer so you can be more produc¬ 
tive, but it seems like you spend half your time 
waiting for the computer to finish its computing. 
You wait while it recalculates your VisiCalc™ 
spreadsheet. You wait while your word processor 
moves a paragraph. And if you write your own 
programs you can grow old waiting for compilers 
and assemblers to finish. At last, there is some¬ 
thing you can do to win the waiting game. You can 
get a SpeeDemon,™ the Apple speed-up card. Just 
open the cover, plug it into the expansion slot and 
PRESTO! — your Apple runs up to 3 V 2 times faster! 
Yes, it works with all Apple software. Yes, it works 


with all standard Apple peripheral cards. Yes, it 
works with whatever amount of RAM you have. It 
only costs £298 + VAT, far less than competing 
brands. How can this be? Simple. SpeeDemon 
surgically replaces the slow Apple processor with 
a high speed 65C02 processor and fast cache 
memory to execute your software internally at high 
speed, but still accesses Apple RAM at normal 
speed. Your Apple will love it. You will love it. Talk 
to your local Apple dealer or order direct from: 
Erima (UK) Limited, 3 Heliport Trading Estate, 
Lombard Road, London SW11 3RF. Tel: 01-228 
1551 official orders or credit cards accepted. 


Dealer Inquiries Invited 

Apple is a registered trademark of Apple Computer Inc. VisCalc is a registered trademark of VisiCorp. SpeeDemon is a registered 

trademark of M c-T 


PCW243 


















EXAMPLE PRICE 


64K PC 
Keyboard 
Second Drive 
Mono Adapter 
Mono Display 
DOS 2.1 


Upgrade to 640K 


TOTAL COST C2Q47 


Phone for YOUR configuration Qu 


LIMITED OFFER! 

Please Phone Your Nearest Branc 

NORTH LONDON 637, holloway road London N195SS 01*2812431 

SOUTH LONDON 67,westow street, upper Norwood London sei93rw 01-7716373 

MIDLANDS 14,CHARLES STREET, HANLEY STOKE ON-TRENTST1 3AR (0782)269 883 














PRINTERS 


ICANNON PRINTERS 

Value for money Dot Matrix 
NLG Printers. Feature reverse 
feed tractor for labels and 
forms. 


\ 


JUKI PRINTERS 

An exceptional range of high 
quality, low cost Daisywheel 
Printers. 


JUKI 6300 
TRACTOR FEED 
JUKI 6100 
TRACTOR FEED 
SERIAL INT. 
2200 + KBOARD. 


£ 699 
£ 135 
£ 350 
£ 125 
£ 50 
£ 245 


£ 359 
£ 299 


IQI 


EPSON PRINTERS 

Market leaders in Dot 
Printers, including 


JX80 Colour 
Plotter. 


1 

FX100 + 

£495 


RX100 

£ 399 


FX80 + 

£ 399 

I 

RX80 FT + 

£ 255 

1 

JX80 COLOUR 

£ 445 


HI80 PLOTTER 

£ 399 

\ 

HP INT. FOR HI80. 

£ 99 


LQ 1500 

£ 995 

) 

FEEDER FOR LQ1500 

£ 365 

) 

TRACTOR FOR LQ1500 

£ 52 

> 

TRACTOR FOR FX80 

£ 38 


It 


BROTHER PRINTERS 

Highest quality medium speed 
Daisywheel Printers. Complete 
range of accessories. Superb 
letter quality on new 202*4 NLG 
|Dot Matrix. 

HK15 DAISYWHEEL £ 399 
HK25 DAISYWHEEL £ 675 
HR35 DAISYWHEEL £ 999 
SHEETFEtDtKS £ 220 
TRACTORS £ 99 
202A LETTER QUALITY £ 999 


" I 


IS 




15b COLUMN 
8U COLUMN 


NEC PRINTERS 

Top of the range hard wearing 
printers, suitable for long 
periods of continuous use. 

3550 IBM COMP. £ 1199 
7700 HIGH SPEED £ 1595 
8800 IBM COMP. £ 1795 
T SWITCH £ 79 
PRINTER CABLES £ 25 


Full range of Ribbons and 
Wheels stocked. Ask'about our 
unique genuine A4 continuous 
stationary. 


Matrix! 
the new| 


SOFTWARE 


% 


Printer and HI80I 


WORD PROCESSING 

Increase the efficiency and 
productivity of your paper 
flow. Standard Letters, Multi- 
Lingual, Multiple Copy, Spel 
Checkers and Address Merging. 


WORDSTAR £ 245 

MAILMERGE £ 125 

SPELLSTAR £ 125 

MICROSOFT WORD £ 245 

MOUSE FOR ABOVE £ 175 

WORDCRAFT £ 299 

DISP/WRITE 1 £ 82 

DISP/WRITE 2 £ 250 

WRITING ASSISTANT £ 

EASY WRITER £ 

MULTIMATE £ 3 

PERFECT WRITER £ 

TYPING TUTOR £ 


DATA BASES 

Increase the accuracy and 
speed with which you can find 
facts, records and figures. We 
specialize in modifying DBASE 
to provide you with up to the 
minute management reports and 
information at the touch of a 
button. 


DBASE II 
DBASE III 
DBASE PROGRAMS 
DELTA 
DMS 

DGRAPH III 
CARDBOX PLUS 
FILING ASSISTANT 
EVERYMAN 


£ 295 
£ 450 
CALL 
£ 455 
£ 175 
£ 295 
£ 295 
£ 95 
£ 395 


PROJECT MANAGEMENT 

Produce Resource Scheduling / 
Project Plans. Create GHANT 
and PERT diagrams. Critical 
Path, Cashflow Forecasts and 
Completion Dates. 

9 PERTMASTER 1000 £ 525 
9 PERTMASTER 2000 £ 999 
# HORNET 4000 £2500 


SPREADSHEETS 

Produce financial reports and 
forecasts with graphical 
presentation, including 'WHAT 
IF' calculations and models. 
Full management accounts and 
statistical models can be 
compiled to your specification 
A large range of standard 
models kept in stock. 


LOTUS 123 
MULTIPLAN 
SUPERCALC III 
FT MONEYWISE 


£ 345 
£ 137 
£ 295 
£ 325 


MULTIPURPOSE 

Combine Graphics, Database, 
Wordprocessing, Spreadsheet 
and Communications all in one 
program. 


FRAMEWORK 
SYMPHONY 
OPEN ACCESS 


£ 450 
£ 450 
£ 395 


ACCOUNTING 

PEGASUS SINGLE/MULTI-USER 
Market leaders in accounting 
software. This product is well 
proven with thousands of 
installations nationwide. All 
modules can be integrated for 
accuracy and time saving. A 
file transfer utillty allows 
you to use data from your 
accounts in a speadsheet in 
order to create up to the 
minute forecasts and reports. 

SALES £ 295 

PURCHASE £ 295 

NOMINAL £ 295 

INVOICING £ 295 

PAYROLL £ 295 

JOBCOSTING £295 

BILL OF MATERIAL £ 295 

STOCK CONTROL £ 295 

Discounts for more than one 
module purchased at a time. 


UTILITIES 

cor communications or file 
handling: 

SIDEKICK £ 69 
XENOCOPY £ 149 
APPLE T/U £ 249 
CROSSTALK £ 129 
NORTON UTILITIES £ 89 

We stock hundreds of different 
software products in each of 
our stores. Demonstrations 
available by appointment our 
premises or yours. 


ADD ONS 


MULTIFUNCTION CAROS 

Increase the power of your 
system with the latest State 
of the Art hardware upgrades. 

64K RAM UPGRADE £ 45 
SERIAL/PARALLEL INT.£ 87 

384K RAM CARD Includes 
Clock, Battery + 64K. 

.£ 249 

MAXI CARD Includes Clock] 
Battery, Calender, Games 
Port, two Serial + one 
Port, 


and Silicon Disk. 

• . 


GRAPHICS 

Use Graphics in monochrome, or 
view Lotus/ Symphony graphs 
before printing. 

9 HERCULES CARD 

• HIGH GRAPH CARD 

• AMBER- MONO DISPLAY 

£350 

£299 

£225 

For high resolution 
(640 X 400) Pixels. 

colour 

■ • TECMAR CARD 

9 DAZZLlR CARD 

9 QUADRAM MONITOR 
# MICROVITEC MONITOR 

£695 

£745 

£769 

£640 

DISK UPGRADES 



Upgrade your PC instead of 


replacing your system, 
prices include fitting. 


All 


DUAL 360K HALF HT. £295 1 
DUAL 82UK HALF HT. £395 
1G MB. + CONTROLLER £699 
20 MB. + CONTROLLER £999 
45 MB.TAPE BACKUP £1495 


NETWORKING 

Your stand alone systems can| 
be networked ter share data, 
programs and resources. 


IBM CLUSTER/ STN. 
PC NET / STN. 


£ 399 
£450 


MODEMS 

• PACE MULTIFUNCTION E 137| 

• DATACOM £ 295 

• TELEXBOX £1295 

• BRAID SYSTEM £1595 


ORDERING INFO: 

yMiCROMMRE 

PLEASE SEND ME INFORMATION ON | 

■ SYSTEMS 

■ PRINTERS □ 

■ SOFTWARE □ 

■ ADD ONS Q 

NAME_ 


ADDRESS 


TEL_ 

MIDLANDS 14 Charles Street 

Hanley-Stoke-on-Trent 
(0/82)269 883 

NORTH 63/ Holloway Road 

LONDON London N19 $SS 

01-281 2431 

SOUTH 67 Westow Street 

LONDON Uppe Norwood 

London SF19 
01-/71 6373 
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MICROCOMPUTER RENTAL 


From Micr o-Rent, Britain's top-value specialist in microcomputer rental. 

MACINTOSH _—-r - 

cao* per r - apw c0 ^ 

£40 _WEEK 



• Try before you buy 

• Flexible terms — weekly, monthly, annual 

• no capital outlay/immediate delivery 

• Purchase option with rebate of rental 

Micro-Rent is Britain’s top-value 
microcomputer rental specialist, you can hire 
on a short term basis, and give the leading 
machines a thorough trial in your own office, 
before deciding on the right one for your 
needs. 

If you already use a micro, Micro-Rent can 
supply additional machines for short-term 
projects, or to cover breakdowns. Extra 
printers or monitors also available. 

Micro-Rent is independent of any 
manufacturer, and offers expert impartial 
advice on all aspects of microcomputer use. 

CALL TODAY 01-833 2531 

♦Prices quoted are based on 3-month rental, excluding vat. 


mck 


OSBORNE 
IBM PC 
SIRIUS 


APRICOT 
APPLE lie 
LISA 

MACINTOSH 


MICRO-RENT 

127 Cloudesley Road, London N1 



UNBELIEVABLE 

SAVINGS 


COMPUTERS 


MATRIX PRINTERS 


* * 


APRICOT 

FI - from 

EX VAT 
£775.00 

APRICOT 

Point 7 from 

£2950.00 

APRICOT 

PORTABLE from 

£1495.00 

APRICOT 

256K315Kx2 MONITOR 

£1395.00 

APRICOT 

256K720Kx2 MONITOR 

£1545.00 

APRICOT 

Xi 256k 10MB MONITOR 

£2195.00 

BBC 

B 

£320.00 

CIFER 

9000 Multi User21MB 

£5095.00 

COMMODORE 

8250 DISK DRIVE 

£785.00 

COMMODORE 

8296 

£695.00 

COMMODORE 

SX-64 PORTABLE 

£675.00 

COMMODORE 

64 

£156.51 

COMMODORE 

DISK 1541 

£165.21 

COMMODORE 

PARALLEL INTERFACE 

£59.50 

COMMODORE 

1530 C2N CASSETTE 

£32.00 

COMPAQ2 

2X360K 

£1795.00 

COMPAQ 

Plus(IOMB) 

£3195.00 

IBM PC 

List less 17.5% 

PHONE 

OLIVETTI 

M20 160KB 2x320KB Drives £1295.00 

OLIVETTI 

M24 128KB 2x360KB Drives £1575.00 

OLIVETTI 

M24 128KB 10MB Hard Disk £2695.00 

SAGE 

II & IV 

POA 

SANYO 

MBC555 128K 2x160K Drives £795.00 

SIRIUS 

256K10MB 

£2850.00 

SIRIUS 

256K 2.4MB 

£2095.00 

SIRIUS 

128K1.2MB 

£1645.00 

ACT/IBM 

Memory Expansions from 

£222.00 

PLUS 5 

External Hard Disk Drives 

POA 


SOFTWARE 


ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT 
LOW COST 


ANADEX 

ANADEX 

BROTHER 

BROTHER 

BROTHER 

CANON 

CANON 

EPSON 

EPSON 

EPSON 

EPSON 

EPSON 

HONEYWELL 

MANNESMANN 

MANNESMANN 

NEC 

NEWBURY 

NEWBURY 

OKI 

OKI 

OKI 

OLIVETTI 

PANASONIC 

SHINWA 

STAR 

STAR 

STAR 

STAR 

STAR 

STAR 

TOSHIBA 

TREND 


DP-6500 500cps 
W P-6000 
EP44 
HR5 

Ml 009 50cps 
PW1080A 160cps(NLQ) 
PW1156A 160cps(NLQ) 
RX80T lOOcps 
RX80F/T lOOcps 
FX80 160cps 
FX 100F/T 160cps 
LQ 1500 200cps(NLQ) 
From 

MT80 80cps 
MT180 160cps(NLQ) 
PINWRITER P2(P)(NLQ) 
DRE 88503001pm 
DRE 8925 240cps 
84 A 200c ps 
OKI 92P 160cps 
OKI 2410P 350cps 
DM4100E 120cps 
KP1091 120cps + NLQ 
CP80 Model II FT 
DELTA 10 160cps 
DELTA 15 160cps 
GEMINI 10X120cps 
GEMINI 15X 120cps 
RADIX 10200cps(NLQ) 
RADIX 15200cps(NLQ) 
TH2100H 192cps 
930200cps NLQ80cps 


EX VAT 

£2234.00 

£1961.00 

POA 

POA 

£159.00 

£299.00 

£379.00 

POA 

POA 

POA 

POA 

POA 

£375.00 

£177.00 

£579.00 

£535.00 

£2065.00 

£1385.00 

£625.00 

£360.00 

£1535.00 

£520.00 

£249.00 

£165.00 

£299.00 

£399.00 

£189.00 

£269.00 

£419.00 

£525.00 

£1275.00 

£1350.00 


DAISYWHEEL ** 
* PRINTERS ** 


DBASE III 
WORDSTAR 
OPEN ACCESS 
LOTUS 123 
SYMPHONY 
MULTIMATE 
D BASE II 
DMS DELTA 
FRIDAY 
FRAMEWORK 


£360.00 

£195.00 

£360.00 

£295.00 

£420.00 

£240.00 

£230.00 

£395.00 

£135.00 

£345.00 


Not only do we offer top quality products at low 
prices. We also support and develop Software with the 
assistance of our long established software dept. 
NEW RELEASE - UNIX MULTI USER ACCOUNTS 
SOFTWARE. 


MAYFAIR 

MICROS 

BLENHEIM HOUSE, PODMORE ROAD, 

LONDON SW18 1AJ 

TEL: 01-870 3255/871 2555 

We accept official orders from UK Government and 
Educational Establishments. Mail Order and Export 
Enquiries welcome. Callers by appointment. 


BROTHER 

BROTHER 

BROTHER 

BROTHER 

BROTHER 

DAISYSTEP 

DIABLO 

DIABLO 

FUJITSU 

JUKI 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

OLIVETTI 

QUME 

QUME 

QUME 

RICOH 

RICOH 

RICOH 

RICOH 

RICOH 

RICOH 

SMITH 

CORONA 

TEC 

TEC 

TEC 

TEC 


CIFER 

HAZELTINE 

QUME 

TELEVIDEO 


EX VAT 

HR1 POA 

HR15 POA 

HR15 Keyboard POA 

HR15Sheetfeeder POA 

HR25 POA 

2000 20c ps £219.00 

630 API £1295.00 

Sheet Feeder £490.00 

SP320 48cps £795.00 

610018cps £325.00 

2010 Serial 20cps £545.00 

2030 Parallel 20cps £545.00 

3510Serial 35cps £1049.00 

3530 Parallel 35cps £1049.00 

7710 Serial 55cps £1440.00 

7730 Parallel 55cps £1440.00 

DY450 45cps £880.00 

11/40 RO £1185.00 

9/45 RO £1550.00 

LETTERPR012/20 £475.00 

RP1300S £895.00 

RP1600S £1175.00 

RP1600S FLOWRITER8k £1249.00 
RP1600S FLOWRITER 8k 
IBM PC £1299.00 

RP1600S Sheet Feeder £459.00 

RP1600S Tractor £138.00 

TP1 12cps £154.00 

STARWRITER F1040 40cps £895.00 
STARWRITER F5055 55cps £1235.00 


Sheetfeeder 

Tractor 


T4 


ESPRIT Fixed Keyboard 
QVT 103(VT100 VT131) 
910 


£459.00 

£138.00 


£760.00 

£395.00 

£695.00 

£489.00 


AST, HERCULES, QUADRAM, SIMONS 
ALL AT BIG SAVINGS 


POA 


246 PCW 


































































ABM COMPUTERS 

PRESENTS 


A COMPLETE 16-BIT 

FULLY IBM COMPATIBLE 

BUSINESS COMPUTER 
SYSTEM 



FOR £1295 


+ VAT 


:«•' yy 

v ■ 


3 PORTABLE AND 2 DESKTOP 
VERSIONS 

TWIN 320/360K DRIVES 
WINCHESTER HARD DISK 
OPTION 
NETWORKING 
COLOUR GRAPHICS 
MEMORY EXPANDABLE TO 
640K 

12 MONTH WARRANTY 


r- 

TO ABM COMPUTERS, HOLDERS RD, 
ALDERSHOT, HAMPSHIRE GU12 4RH 
TEL: (0252) 334282 

I WANT TO KNOW MORE! 

NAME. 

CO NAME. 

ADDRESS. 


TEL NO. 


PC W 247 






















The MICROLINE 82A 

FROM 

EXCELLENCE 

THE NEW OKI 


Above we show you two printers 
(to the same scale). On the left is the 
OKI MICROLINE 82 A - one of the most 
successful standard dot matrix printers 
ever manufactured. On the right is the 
printer that will become the NEW stan¬ 
dard for dot matrix printers - the new 
MICROLINE 182-from OKI. 

In the past OKI have always 
achieved excellence in their printer 
products - now we believe they've 
reached perfection! OKI's revolution¬ 
ary design concept for the new 
Microlines sets hitherto unparalled 
standards of performance, styling - 
and price. 


-n— 




n 

\b 278 

' 

.. 



182 and 192 


\ ~T~ 

_ n 128 mm 

SUSP i_ 

372 mm - 

The dimensions of the larger Microline 193 are, length 
524 mm, width 278.5 mm and height 128 mm. These 
dimensions do not include the platen and tractor unit. 


The new MICROLINE 182 is the 
first of a whole new range of printers 
from OKI which fulfil all the require¬ 
ments of today's printing needs. With 
operating noise level reduced to an 
almost unbelievable 58dB. and a print 
speed of 120 characters/second, list¬ 
ings, invoices and many other applica¬ 
tions are all handled quietly, with 
upmost speed and efficiency. If your 
requirement is for high resolution com¬ 
puter graphics, the MICROLINE 182 
will reproduce your screen images 
with a degree of accuracy never before 
seen from a matrix printer. True under¬ 
lining, superscript and subscript are 
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The new MICROLINE 182 to the same scale as the 82A 


TO 

PERFECTION 

MICROLINES 

OKI IS O.K. 


also incorporated as standard. In 
addition a new concept in ribbon 
design, allows a single action 'clean 
hands' operation. 

But that's not all - complement¬ 
ing the new styling and incorporating 
even more features are the 
MICROLINE 192 and 193. Both have 
the same incredibly high specification 
as the 182 - PLUS 

• Even faster throughput (160 cps) 

• Correspondence quality printing 

• Down line loadable character font 
memory - with battery back-up 

• Operator selectable default settings. 


OKI 



XllATA 

A Subsidiary of f)yilOOr Corporation 

X-DATA Ltd. 750/751 Deal Avenue 
Slough Trading Estate Berks SL1 4SH 
Tel: Slough, (0753) 72331 Tlx. 847728 


The reputation of OKI 
MICROLINE printers was built on 
excellence of quality and reliability. 
The new Microlines are no exception - 
even higher quality, greater reliability 
and performance bring the new gener¬ 
ation of OKI MICROLINE printers - to 
near perfection. 


Contact your local dealer for 
more details of the new generation 
from OKI or contact us directly at the 
address below. Insist on perfection.... 
insist on OKI. 
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Part Numbers 

5.25” Red Diskettes 

R1/D S/Sided D/Density 48 tpi 
R2/D D/Sided D/Density 48 tpi 
R1/DD S/Sided D/Density 96 tpi 
R2/DD D/Sided D/Density 96 tpi 


5.25” Orange Diskettes 

01/D S/Sided D/Density 48 tpi 
02/D D/Sided D/Density 48 tpi 
01/DD S/Sided D/Density 96 tpi 
02/DD D/Sided D/Density 96 tpi 


5.25” Yellow Diskettes 

Y1/D S/Sided D/Density 48 tpi 

Y2/D D/Sided D/Density 48 tpi 

Y1/DD S/Sided D/Density 96 tpi 

Y2/DD D/Sided D/Density 96 tpi 


5.35” Green Diskettes 

G1 /D S/Sided D/Density 48 tpi 
G2/D D/Sided D/Density 48 tpi 
G1 /DD S/Sided D/Density 96 tpi 
G2/DD D/Sided D/Density 96 tpi 


5.25” Pale Blue Diskettes 

PI/D S/Sided D/Density 48 tpi 

P2/D D/Sided D/Density 48 tpi 

P1/DD S/Sided D/Density 96 tpi 

P2/DD D/Sided D/Density 96 tpi 


5.25” Blue Diskettes 

BI/D S/Sided D/Density 48 tpi 
B2/D D/Sided D/Density 48 tpi 
B1/DD S/Sided D/Density 96 tpi 
B2/DD D/Sided D/Density 96 tpi 

__ J 
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General Prices 

EXC VAT 

All Colours 

1-9 

10-19 20-t¬ 

1/D. 

12-90 

il.90 10.90 

2/D. 

18.90 

17.90 16.90 

1/DD. 

18.90 

17.90 16.90 

2/DD. 

21.90 

20.90 19.90 

Prices & Quantities are 

per 5-PACK 

\ _ 


_> 


r ." 



Post Packing & Ins. 

All Colours 

EXC VAT 

1-3 

5-PACKS 

50p per pack 

4-9 

5-PACKS 

30p per pack 

10+ 

5-PACKS 

POST FREE 



_ J 


Quality Promise 

Like All diskettes from DISKING, these Coloured 
Diskettes are individually certified, and are from a 
leading world manufacturer. We offer our usual no¬ 
quibble money-back warranty. 

_ / 


c 

What you get 

All Coloured diskettes are supplied in packs of five 
(5) of ONE colour. They come in a FREE plastic 
library box, and with colour coder pens. You will 
also be entitled to any other applicable promotions 
at the time of ordering. 

_ J 


Please state when ordering, the number of 5-PACKS you require, and the 
type number of the diskettes. For example, supposing you want five red diskettes for your IBM 
PC, and five green diskettes for your (double sided) ACT Sirius, you would order One pack of 
R2/D & one pack of G2/DD. 

_ 


DISKING International, Liphook, Hampshire, GU30 7EJ. Telephone (0428) 722563 




Welcome 

















DISKING 



FOR PRICES SEE 
OPPOSITE 


) 


O 



FREE Plastic Library Box with every 
'One-Colour ' 5-Pack. 


"No! Well use the red ones 
for Masters, the pale blue 
for bought ledger and the 

for word processing " 
____/ 


77 / use the orange ones 
for my IBM, the blue ones 
for my Sirius, and the green 
ones for my Apple" 

_I___/ 



Choose from six RED, ORANGE, YELLOW, 

GREEN, PALE BLUE or BLUE. 

Or Treat yourself to six 5-Packs, one of each colour! 



DISKING 


MU 


DISKING International, Liphook, Hampshire, GU30 7EJ. Telephone (0428) 722563 

VISA | | Welcome 



Attention the trade:- Our usual minimum orders will apply & library boxes will be charged extra 















Organised by The Association of London Computer Clubs 



18th, 19th & 20th APRIL 1985 
FROM 10am TILL 6pm 


Software, Hardware, Peripherals and bits 
for all micros 

Free unbiased advice from the club stands 
Bring-and-Buy Sale on the Saturday 

Plus 

Other Features 

Robotics Conference Network Features 

Community Computing 

Admission Adults £2.50 Under 12's £1.50 

The Central Hall, Westminster is in Victoria Street, almost opposite 
Westminster Abbey, one minute from Parliament Square 
Mainline: Waterloo, Charing Cross and Victoria 
Buses: 11, 24, 29, 70, 76 and 88 

Parking: NCP, Abingdon Street Underground: St. James Park, Victoria 
For stand information and availability contact Patricia Spilsbury 01-303 8849 


The 

Personal Computer Show 
or Everyone 



At £1,000* the Wren is 
the desk-top that's not desk-bound* 



Distributed by 

Prism Microproducts Ltd 

Telephone 01-253 2277 


The Wren Executive System British made and 
backed by the distribution expertise of 
Prism Business Systems 

No other small computer packs in so much for 
such a price Simply add up its strengths and you’ll 
see just what we mean 

• Full range of Perfect M business software 
including financial planning, word processing and 
sophisticated filing systems 

• Executive Desk Top System - includes 
electronic diary, notepad, calculator, time clock and 
random access card index 


• British Telecom approved on-board autodial 
modem and communications software for direct 
access to Prestel v , Micronet 800, and other private 
viewdata systems 

• Built-in 7" amber screen Twin disk drive 

• 64 K bytes of memory 

• Built-in interfaces include RS232, 

Winchester disk drive and external colour monitor 

• 3 months free subscription to Micronet 800 
and Prestel 

• Fully portable 

No other small computer offers your customers 
more so why settle for less 


Carry the company in your hand not on your shoulders 


,J designed By Tun vim Compulets l *mrted Perfect Son *■»*'“ .s i tndemir* ot Perfect Son»i<* me M<io-'*t 800 s 
me coovgnt o' Ouiolec Systems mo So»*i>e 


met>*omgsiytep< letemi 0 L.mdeO»nflB<‘trsf' letecorn E aecuinte Desttoc >s 
levied P>este< “ * me t>idemin ot B»t.v fetecom ' *■ p«es eackxle v*T 



For full details of the 
Wren Executive System 
send this coupon to: 

Pony Microsystems Limited 

40/41 STRAND HOUSE 
GREAT WEST ROAD, 
BRENTFORD, MIDDLESEX TW8 9EX 
Tel: 01-560 4191 

Telex: 295964 FCROFT G 

Name: 

Address: 


Telephone number: 


252 pc w 


































































© Smart New Image 

© Superb New Packaging 

© Same Incredible World beating Quality 

In stock NOW at DISKING 

see our following Double page advertisement to order YOUR 
new Datalife diskettes 

DISKING International, Liphook, Hampshire, GU30 7EJ. Telephone (0428) 722563 


Welcome 













means Business 


DISKING FREEPOST, LIPHOOK, HAMPSHIRE GU30 7BR, UNITED KINGDOM 

How to contact us: 

General Enquiries & Sales (0428) 722563; Trade/Government (0428) 722840; Telex 858623 Telbur G 



THE DISKING PROMISE. If you don't find us the slickest diskette supplier in the world, or if you have ANY reason to be 
unhappy with our products OR services in ANY way we want to know. After all we are here to serve you, and if you're not happy - we re not happy 
We continuously strive for perfection, and everything you see here is IN STOCK and ready to be shipped within four hours (YES, HOURS!). A full 

refund if dissatisfied goes without saying. 

NEW FROM DISKING ■ To brighten up your office desk, just pick up the phone and order your very own SUPERB Colour Coded diskettes. 

We have RED, ORANGE, YELLOW, GREEN, PALE BLUE and BLUE. They are packed in fives of one colour, and come with a FREE SEE 10 Library Box, and pack 

- - - - • ■ . ‘ " * - .. . . • - - 


of Colour Coders. So before you erase the wrong disk or accidentally leave the master disk out in the dusty environment — COLOUR CODE THEM! 

THE DISKING BD (British Disease) A WARD. Our BD award this week for another useless company, goes to Corralls (Powell 

Duffryn Fuels L td). who, when asked for an urgent delivery of heating oil that we required, answered “We cannot give you a delivery time, and we cannot give you a price, I m only 

here to take ordersIf any of you out there understand that, wed love to hear from you? 


DISKETTES 


Maxell — The Gold 

Standard 

S 1 /*" Diskettes 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

MD1-D S/S 48 tpi 23.90 22.90 21.90 
MD2-D D/S 48 tpi 34.90 33.90 32.90 
MD1-DD S S 96 tpi 34.90 33.90 32.90 
MD2-DD D/S 96 tpi 42.90 41.90 40.90 
Certified for single OR double density. 48 
tpi suitable for 35 or 40 track operation. 96 
tpi suitable for 77 or 80 track operation. 

8 " Diskettes 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 

FD1-XD S/S D/Dens 32.90 31.90 

FD2-XD D/S D/Dens 40.90 39.90 

32 hard sector available at the same prices. 

3V2" Microdisks 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 

MF2-DD D/Sided 1 0Mb 59.90 58.90 

3 " Microdisks 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1 -4 5-9 

CF2 Compact D/S Floppy 39.90 38.90 



MEM0REX 

Memory Excellence 
5V4" Diskettes 


1-4 5-9 10+ 

22.90 21.90 20.90 

29.90 28.90 27.90 

28.90 27.90 26.90 

36.90 35.90 34.90 


10 + 

30.90 

38.90 


10 + 

57.90 


10 + 

37.90 


Dysan for the Discerning 
5 V 4 " Diskettes 

Prices and quantities relate to Ten-Packs 


Prices exc VAT 

104/IDS/S 48 tpi 
104/2D D/S 48 tpi 
204/1D S/S 96 tpi 
204/2D D/S 96 tpi 


1-4 

23.90 

34.90 

34.90 

42.90 


5-9 

22.90 

33.90 

33.90 

41.90 


10 + 

21.90 

32.90 

32.90 

40.90 


lau 

Prices exc VAT 

3481 S/S 48 tpi 
3491 D/S 48 tpi 
3504 S/S 96 tpi 
3501 D/S 96 tpi 
Certified for single OR double density. 48 tpi 
suitable for 35 or 40 track operation. 96 tpi 
suitable for 77 or 80 track operation. 

5V4" Diskettes (HIGH DENSITY) 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

5500 D/S 1.6 MByte 49.90 48.90 47.90 

3V2" Microdisks 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

6100 S/Sided 0.5Mb 42.90 41.90 40.90 


Verbatim Datalife = 
Best! 

5V 4 " Diskettes 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

MD 525-01 S/S 48 tpi 22.90 21.90 20.90 

MD 550-01 D/S 48 tpi 29.90 28.90 27.90 

MD 577-01 S/S 96 tpi 28.90 27 90 26.90 

MD 557-01 D/S 96 tpi 36.90 35.90 34.90 

Certified for single OR double density. 48 tpi 
suitable for 35 or 40 track operation. 96 tpi 
suitable for 77 or 80 track operation. 

8 " Diskettes 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

FD 34-9000 S/S S/D 31.90 30.90 29 90 
FD 34-8000 S/S D/D 31.90 30.90 29.90 
DD34-4001 D/S D/D 36.90 35.90 34.90 
32 Hard Sector available at same price. 

3V2" Microdisks 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

MF350 S/Sided 0.5Mb 42.90 41 90 40.90 


DataLife - 

\ferex 



ts/to ““ 

lOMridisks 


Certified for single OR double density. 48 tpi 
suitable for 35 or 40 track operation. 96 tpi 
suitable for 77 or 80 track operation. 

8 " Diskettes 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

3740/ID S/S D/Dens 32.90 31.90 30.90 
3740/2D D/S D/Dens 40.90 39.90 38.90 
32 hard sector available 
at the same prices 



isijlfliuffill 

5 V 4 " 




Supplied in Five-Packs of one colour 

Prices and quantities relate to F ive-Packs 
Prices exc VAT 1-9 10-19 20+ 

ID S/S 48 tpi 12.90 11 90 10 90 

2D D/S 48 tpi 18 90 17 90 16 90 

1 DD S/S tpi 18 90 17 90 16 90 

2DD D/S 96 tpi 21.90 20 90 19 90 

To order the colour of your choice, just precede the type number with the appropriate letter, (R) 
RED, (O) ORANGE, (Y) YELLOW, (G) GREEN, (B) BLUE & (P) PA.E BLUE For the actual 
colours, please see our full colour advertisement back a couple of pages, or call and ask for our 
full colour brochure. 


Verbatim Verex = 

Value 

5 V 4 " Diskettes 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

MD200-01 S/S 48 tpi 19.90 18.90 17.90 
MD250-01 D/S 48 tpi 23.90 22.90 21.90 
48 tpi suitable for 35 or 40 track operation. 


8 " Diskettes 

Prices and quantities relate to Ten-Packs 
Prices exc VAT 1-4 5-9 10+ 

FD34-1500 S/S S/D 22.90 21.90 20.90 
DD34-1501 D/S D/D 29.90 28.90 27.90 
32 Hard Sector available at same price. 


BARGAIN 

CORNlR 




LCD TABLE CLOCK 




with EVERY 20 Diskettes 
ordered at these prices 

When you buy twenty diskettes (any size, make or type) at these 
prices, you will receive, completely FREE of charge, this superb 
calendar clock with a large easy to read 24mm LCD display buy 
forty diskettes and you will receive two clocks and so on 

Offer ends 30th April, 1985 
PLUS 

FREE with every Ten-pack of diskettes from DISKING (or 
Five-Packs if coloured disks). The Superb SEE 10 Library Box 
Also available individually for £2.50 exc VAT. either for 5V4” Disks 


(SEE 10). or 3 'AT Disks (SEE 10-3) Now also available for 8" 
Disks (SEE 10-8) at £3.00 exc VAT 

PLUS 

FREE DISKING Colour Coders 

A multicoloured pack of ten fibre tipped pens for colour 
coding your diskette labels. Available individually at 49p exc 
VAT. 



Bargain Corner Diskettes 5 V 4 " Diskettes^/ 

Complete with a FREE SEE 10 library box and Colour coders, these disks are certified and are from one of the 
manufacturers in this ad. 


Prices and quantities relate to Ten-Packs 
Exc VAT (No hub ring) 1-4 5-9 10+ 

ULIO S/S 48 tpi 13.90 12.90 11 90 

UL2D D/S 48 tpi 20.90 19 90 18 90 

UL1DO S/S 96 tpi 20.90 19 90 18.90 

UL2DD D/S 96 tpi 24.90 23 90 22.90 

Suitable for single OR double density 


Exc VAT (With hub ring) 

UL1DHR S/S 48 tpi 
UL2DHR D R 48 tpi 
UL1DDHR S/S 96 tpi 
UL2DDHR D/S 96 tpi 


1-4 

14.90 

21.90 

21.90 

25.90 


5-9 

13.90 
20 90 

20.90 
24 90 


10 + 

12.90 
19 90 

19.90 
23 90 


Suitable for single OR double density 48 tpi suitable for 35 
or 40 track operation 96 tpi suitable for 77 or 80 track 
operation 






























































































PISKiTTi STORACe 



These diskette mailers come packed in 
10Os and are of a very clever copyright 
design. They well hold up to 4 diskettes 
complete with envelopes and are 
extremely robust. 


Part Price 

No Description exc VAT 
DSM 100 Supermailers 24.90 



Memorex Cleaning Kits 

The latest computer care range from Memorex represent 
fantastic value for money, and are available individually 
or with a discount if purchasing all three. 

Buy all three kits together, and we will reduce the total price from, 

£18.70 to £14.90 SAVING £3.80 — A BARGAIN IF EVER WE- 

ONE! 


Description 

Case/keyboard cleaning kit 
VDU screen cleaning kit 
Disk drive head cleaning kit 


Price 

4.90 

4.90 

8.90 


Postage and Packing Rates 


UK Shipping Rates exc VAT 
5V4" Disks or microdisks 

1 -2 packs each pack (<r 95p 

3- 5 packs each pack @ 75p 
6-9 pack each pack Cg 60p 
10+ packs POST FREE 

5 V 4 " Coloured Diskettes 

1 -3 5-packs 50p each pack 

4- 9 5-packs 30p each pack 
10+ 5-packs POST FREE 


trade CORNER 

FREE Aeroplane 

Our latest aeroplanes have sound, so you’ll have 
no trouble waking up those sleepy software 
engineers, when you throw it at them. Just call and 
ask for our flier, and we ll send you our latest trade 
pack with prices, special offers and sample 
unlabelled diskette. We ll also enclose a DPC 
(Disking Priority Customer Card) application form 
telling you how to buy at our 10,000 prices yet 
order in 50’s. 





8" Diskettes 

1 -2 packs each pack @ 1.60 
3-5 packs each pack Cg 1.20 
6-9 packs each pack @ 90p 
10+packs POST FREE 
Budget Storage 
1 off £1.00 each 
2-7 off 70p each 
8+off POST FREE 
Lockable Storage 
1 off £2.00 each 
2-7 off £1.30 each 
8+ off POST FREE 
All ‘SEE 10’ Library Boxes 
1 -4 off (<i 40p each 
5-9 off (a 30p each 
10+ off 20p each 
Disking Diskwriters 
50-pack £1.00 
Disking Colour Coders 
1 -5 packs 25p per pack 
6+ packs POST FREE 
Disking Supermailers 
100-pack £3.00 
Memorex Cleaning Kits 
1 off 60p each 
2-7 off 40p each 
8+ POST FREE 


How to Order: 



General Enquiries & Sales: (0428) 722563 
Government & Trade Sales: (0428) 722840 
— tf in doubt at ANY time, just call and ask lor Joan. She will answer any 
questions that you may have, even if you only want a catalogue and order 
|/\| form, just CALL! 

Official Government Orders Welcome 

We supply all Government bodies including schools Universities. Colleges. Hospitals the Utilities. Research Establishments. 
Armed Forces, the Ministries and Local Authorities world-wide We will despatch within 4 (YES, FOUR) working hours from receipt 
of your official order number received either by post or by telephone and all orders are handled in the strictest confidence and to the 
letter All other customers, cheque with order please payable to DISKING If you are a large establishment and cannot raise 
cheques without an invoice, please post or telephone your order, and we will send a pro-forma invoice by return for your accounts 
department to pay against 

Credit Card Orders (0428) 722563 (24hr) 

FREE DISKING logobug for all orders left on the answering machine You may call 365 days a year, 24 hours a day. and you may 
speak for as long as you like when you leave the following details 

1 Day-time telephone number 4 Your Credit Card Number 

2 Cardholder name and address 5. What you want and how many 

3 Delivery (or invoice address) if different 6 Normal or first class post 

We welcome Access (Mastercharge) Barclaycard (VISA) and Diners Club International, and there is NO credit card surcharge 
Alternatively you may write your credit card number on your order 

Leave the REST to US! 

Urgent Orders 

If you are posting your order, leave out the word FREEPOST from our address, and use our normal post code GU30 7EJ and do not 
forget to stamp it First Class It you are telephoning your order, please make it clear that your wish to pay for your goods to be sent to 
you by First Class Post. 

First Class Rates 

Minidisks & Microdisks 

First Ten-Pack, £2 00. Second and subsequent Ten-Pack, £1.50 

Very Urgent Orders 

If ordering by telephone, and by 3 00pm you may request Datapost which delivers the next morning at 9 00am Minimum cost is 
£10 00 for the first 5kg — please call 

Desperate Orders 

Just call and ask for Joan or Roger and we will do whatever we can to help you with your 
problem If you are not too far we can probably organise a taxi or couner 
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SOLID STATE DESK TOP 
SWITCHING DEVICES 



THE PRINTERSHARERS 





PARALLEL 

With power 
supply and plug 

26 PIN (AS BBC) 3 MICROS TO 1 PRINTER 
26 PIN (AS BBC) 6 MICROS TO 1 PRINTER 
36 PIN (AMPHENOL) 2 MICROS TO 1 PRINTER 
36 PIN (AMPHENOL) 3 MICROS TO I PRINTER 


EX. VAT 


SOLID STATE SWITCHING 

* Solid State Switching 

* Extra cable lengths 

* No plugging/unplugging 

* Easy to operate 

* Simple installation 


SAVES TIME & MONEY 

* Saves time 

* Saves money 

* Connect in multiples 

* No limit to sharers 

* 12 months warranty 


THE PRINTERCHANGERS 




EX VAT 


' 4 *^; 

PARALLEL ^ 1 

With power 
supply and plug 

26 PIN (AS BBC) I MICRO TO 3 PRINTERS £70- 

- 36 PIN (AMPHENOL) 1 MICRO TO 2 PRINTERS £90- 

36 PIN (AMPHENOL) 1 MICRO TO 3 PRINTERS £105- 

OPTIONAL 

MP1 - DC mains power pack for sharer/changer £6.50 
LEADS - PARALLEL 

26-26 PIN 2 MTS £9-Each Pack of 3 £25- 

26-36 PIN I MT £10-Each 
26-36PIN I.5MT £12.50Each 
26-36 PIN 2 MT £15-Each 


Any cable can 
be made to order 


SERIAL - RS232 3 way 25 pin EX VAT 

Printersharer/Changer Lines I to8.l 1.13.19 & 20 £65- 

LEADS- SERIAL EACH PACK OF 3 

25 pin D type plug on each end-2MT £12- £34- 

25 pin D type plug on each end-5MT £14- £39.50 

THE PRINTERCROSSOVERS 

PARALLEL 

£70- 



y 


26 PIN (AS BBC) 2 MICROS TO 2 PRINTERS 
36 PIN (AMPHENOL) 2 MICROS TO 2 PRINTERS 
(METAL CASE BUILT IN SUPPLY) £90- 

THE PRINTERCROSSOVER WILL RUN UP TO TWO MICROS 
AND TWO PRINTERS AT THE SAME TIME - JUST TURN THE 
DIAL TO CROSS OVER TO THE OTHER PRINTER. 

CAN BE USED AS SHARER OR CHANGER AS ABOVE. 

KEYZOME LTD 

U 14, Regeneration House, School Road, Park Royal, London 
NW10 6TD. Telephone: 01 -965 1684/1804 Telex: 8813271 

P&P Sharer/Changer £ 1.50 each. MP1 & Leads £0.50 
Interfaces £ 1.00 each 



If you’re looking for advice on which computer system 
is right for your business a call to London’s 
Apple specialist will put you right 



THE BUSINESS COMPUTER STORE 

231 BAKER STREET, LONDON NW1 6XE 
TELEPHONE: 01-935 5262 

—— OPEN MONDAY-SATURDAY 9.30AM-6.00PM 


SANYO 550 now IBM PC Compatible 


I IBM/Lotus Video Board 


145 Video Board and Lotus 123 (req 256k) 4451 


SANYO 550 Series 


Memory Upgrades 64k (128-192k) 49 

128k (128-256k) 90 

Disk Upgrades 2x 360k Internal 315 
(All inc. 2x800k Internal 355 

Software) 2 x 800k External 429 

lOmb Internal Hard Disk 995 

MS-DOS 2.11 39 

Games/Business Send for lisr 

Desmet ‘C’ Compiler 8088 Assembler 135 

Coming Soon — Clock/Calendar Card 


Graphic Specials: 

(Grafiti:Freeze FrameiJoystick) 
(Picasso:Freeze Frame:Joystick) 
BASIC manual 
ADS Joystick (2 Button) 

Logitek Screen Handler (Ansi 3.64) 
Screen Dump (Freeze Frame) 

Select — Datastar:Report/Label Pgm 


85 

118 

27 

25 

15 

32 

25 


IBM PC 


10mb Internal Hard Disk 
Hard Disk Power Supply (Optional) 

2 x 10mb Int Hard Disk & Pow Supply 
24mb Tape Streamer (No slot req) 
AutoCAD (Draft/Design Package) 
smARTWORK (PCB Design Package) 


890 Memory Upgrades 64k RAM 55 

145 128k RAM 99 

1595 AST Six Pack Plus Multifunction Card 
895 (RAM:Serial: ParalleLCIock) 

800 AST with 64k RAM 295 

895 AST with 384k RAM (huge saving) 495 


Coming Soon — AT Compatible Drives (ie 1.2 mb) 


TURBO PASCAL (IBM. San 


Turbo Pascal 

49 

Turbo 



Turbo Toolbox (Isam, Quicksort etc) 

49 

Gift 

All 3 —Save £32 

95 

Turbo Tutor 

29 

Pack 



Sidekick (IBM & Full Compat only) 

49 

Turbo Pascal (With 8087 Support) 

85 

Sidekick (Unprotected Version) 

75 

Gift Pack (With 8087 support) 

130 

5V 4 floppy disks — 

BASF or 3M 


Single Sided:Single Density (per 10) 

16 

Double Sided:Double Density (per 10) 

21 

Single Sided:Single Density (per 50) 

70 

Double Sided:Double Density (per 50) 

99 


All prices plus VAT at 15%. 


Postage & Packing Included. 
Send cheque with order to: 


Manufacturers Guarantees 


NORTH WEST COMPUTER SUPPLIES 

19 Green Pastures, Stockport, Cheshire SK4 3RB 

3 Tel: (061) 432 2952 or (0606) 781164 
Callers by appointment ONLY 
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Looking for better ways 
to move data? 




SmLDS 349: A Mini in Sync 

Here's the synchronous 
counterpart to the mLDS 122. 
Same plug-in convenience for 
point-to-point data service over a 
4.8Km/3 mile range at 19.2Kbps 
(9.6Km/12 mile at 2400bps). No 
need for V.24 cable or power point. 
It takes its power from your 
terminal device and is BT approved. 


newi 


Moving data over short distances is 
now even easier with Gandalf s 
new alternatives to long distance 
modems. Now there is no need t< 
buy more modem capabilities than 
you need. Gandalfs new local 
modems are optimised for local 
data transfer. 

mLDS 122: The Cost Cutter 

For local asynchronous 
transmissions, you'll love this 
miniature local modem. You just 
plug it directly into your Data 
Terminal Equipment and connect it 
to your BT EPS8 or privately owned 
line. Then sit back and enjoy the 
point-to-point data service over a 
7Km/4 mile range at SO to 
9600bps. It's BT approved and 
affordable. 


generation in 


local modems. 


LDS 309A: New Standard in 
Local Modems 

Our popular LDS 309 is now 
available in a new compact LSI 
version with auto-equalisation. LDS 
309A handles synchronous and 
asynchronous data at speeds as 
high as 19.2Kbps and it's BT 
approved. 

Telephone (0925) 818484 for 
details today. 

gandalf 

Gandalf Digital Communications 

Limited 

FREEPOST 

19 Kingsland Grange. Woolston 
Warrington. WA1 1BR 
Cheshire 
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•quite simply, none better. 


At a TABS Business Centre you’ll get free advice, the best 
hardware and software, expert training and a professional 
installation service-all in one place. 


For your nearest one stop Business Centre 
phone Salisbury 

0722-338668 


Head Office: TABS Ltd., Dolphin House, New Street, Salisbury, Wiltshire. 


(TABS . 

Business Centres 


L One stop. .. • 

accounting, software... 


* • 





OUR LOW, LOW PRICES 


COMPUTERS 

Sinclair QL.£329.00 

Sinclair Spectrum Plus.£120.00 

BBC model B. £320.00 


Sanyo MBC550 (with free wordprocessing and database software) 

£599.00 

Sanyo MBC555 (with free wordprocessing and database software) 

£799.00 


Sanyo Monitors for above 

CRT 36 High resolution Green Screen.£119.00 

CRT 50 Medium resolution Colour Screen.£299.00 

CRT 70 High resolution Colour Screen.£399.00 

Optionals for above 

MBC 232 Serial Interface Board.£45.00 

Sanyo 64K Plug in Memory.£85.00 

MONITORS 

Dyneer 12" (IBM PC).£179.00 

Philips 12" TP200 Green.£79.00 

Sanyo DM8112 Green.£89.00 

Sanyo DM9112 Green.£99.00 

Sanyo CD3125 14" RGB.£159.00 

Sanyo CD3117 14" RGB.£279.00 

Sanyo CD3115 14" RGB.£299.00 

Sanyo DMC7650 (IBM-PC/Apricot-Colour).POA 

Yangen GM1211 12" Green (Green or Amber and tilt & swivel).£99.00 

Zenith ZVM122 (Amber or Green 12").£89.00 

Zenith 13" High Res (IBM-PC).£340.00 

DAISY WHEEL PRINTERS 

Brother HR1.£249.00 

Brother HR15.£350.00 

Diablo 620.£649.00 

Diablo 630 API.£1,259.00 

Nec 2000.£499.00 

Nec 3530/3510 .£1,150.00 

Nec 7730/7710/715.£1,499.00 

Qume 12/20.£499.00 

Qume 11/40.£1,250.00 

Ricoh RP1200.£520.00 

Ricoh RP1300S.£849.00 

Ricoh RP1600S.£1,260.00 

Ricoh 1300 Flowriter.£995.00 

Ricoh 1600 Flowriter.£1,290.00 

Silver Reed EXP400/P.£199.00 

Silver reed EXP500/P.£249.00 

Silver Reed EXP550/P.£399.00 


Silver Reed EXP770/P.£640.00 

Smith Corona TP1 .£188.00 

Tec FI 0/40.£869.00 

Tec FI 0/55.£1,150.00 

DOT MATRIX PRINTERS 

Admate ADM-80.£199.00 

Anadex DP-9000B.£899.00 

Anadex DP-9500B.£995.00 

Epson RX-80 T 100 cps.£199.00 

Epson RX-80 FT 100 cps.£299.00 

Epson RX-100 FT 100 cps.£349.00 

Epson FX-80 160 cps.£349.00 

Epson FX-100 FT 160 cps.£449.00 

Epson LQ-1500.£889.00 

OKI-Microline 82 A.£239.00 

OKI-Microline 83 A.£379.00 

OKI-Microline 92 A/P.£349.00 

OKI-Microline 93 A/P.£449.00 

OKI-Microline 84 A/P.£599.00 

Seikosha GP-50A.£99.00 

Seikosha GP-100.£120.00 

Seikosha GP-500A.£139.00 

Seikosha GP-250X.£179.00 

Seikosha GP-700A (Colour).£349.00 

Star Gemini 10X.£219.00 

Star Delta 10.£349.00 

Star Radix 10.£499.00 

Star Gemini 15X.£299.00 

Star Delta 15.£420.00 

Star Radix 15.£549.00 

Tec 1550/P.£479.00 

Tec 1550/S.£499.00 

Nec P3 Pinwriter.£549.00 

Panasonic KX-P1091 (IBM-PC).£279.00 

Brother Ml009.£169.00 

Brother TC600 (Typewriter or Printer).£349.00 

MODEMS (Multi-Standard) 

WS 2000 Minor Miracles.£119.00 

Nightingale from Pace.£99.00 

DISK DRIVES (All half height) 

Single sided, 40 Track.£99.00 

Double sided, 40 Track.£131.50 

Double sided, 80 Track.£147.00 

Double sided, 40/80 Track.£153.00 


Hard Disk and Tape Systems 


WINCHESTER 5.25 HARD DISK DRIVES. (SUPPLIED WITH CABLE, HOST 
ADAPTOR BOARD, MANUAL AND SUPPORT DISKETTE), COMPATIBLE 
WITH IBM-PC AND COMPATIBLES, SANYO 550/555 AND ACT APRICOT 
(UNFORMATTED MEMORY). 


11 MByte Hard Disk Drive.£995.00 

22 MByte Hard Disk Drive.£1,195.00 

33 MByte Hard Disk Drive.£1,395.00 

44 MByte Hard Disk Drive.£1,595.00 


CARTRIDGE TAPE STREAMING BACK-UP. FOR IBM-PC XT. BACK-UP 10 
MBYTES IN UNDER 10 MINUTES. QUARTER INCH CARTRIDGE TAPE (NOT 
SUPPIED). 


Cipher Cartridge Tape Streaming Back-Up.£720.00 

LISTING PAPER (Boxed 2000 Sheets) 

Plain or Music Ruled.£10.90 

Plain or Music Ruled.£14.90 


WINCHESTER DISK DRIVE PLUS TAPE STREAMER, COMPLETE WITH 
CABLES, HOST ADAPTOR, MANUALS AND SOFTWARE SUPPORT DISKET¬ 
TE. COMPATIBLE WITH IBM-PC, SANYO 550/555 AND ACT APRICOT 
(UNFORMATTED MEMORY). 


11 MByte Drive Plus Tape Streamer.£1,650.00 

22 MByte Drive Plus Tape Streamer.£1,870.00 

33 MByte Drive Plus Tape Streamer.£1,995.00 

44 MByte Drive Plus Tape Streamer.£2,420.00 


Prices per box of 10 Diskettes 

TRACKS/TP1 NASHUA MAXELL FUJI WABASH 


SS/SD 40/48 

12.70 

15.45 

— 

14.80 

SS/DD 40/48 

13.70 

— 

15.00 

17.00 

DS/DD 40/48 

16.20 

22.80 

21.00 

19.00 

SS/QD 80/96 

17.00 

21.00 

— 

21.00 

DS/QD 80/96 

18.70 

32.25 

25.00 

25.00 


Call for prices on 8" Diskettes 


Telephone for our prices on professional software 
Urgent orders — Telephone to arrange despatch 
9.30am-5.30pm Monday to Saturday 
All prices, plus VAT and carriage 


Pearl 


computer 

systems 


62 Greenway Gardens, 
Greenford, 

Middlesex UB6 9TX, 
England, UK. 

Tel: 01-578 7247 
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PAYFLOW 

i Payroll System 

Payflow takes the tedium 
H out of payday. It will 
handle all types of 
business with 5 to 500 
hourly, weekly or monthly 
paid employees; from 
mushroom farmers to 
machinery manu¬ 
facturers, from 
restaurateurs to trawler 
owners. It is exlremely 
easy to operate. It is fully 
documented and 
supported and a 
maintenance agree¬ 
ment is available so that 
no matter what the 
Chancellor announces 
on Budget Day, Payflow 
will continue to provide a 
complete answer to 
payroll problems. 




FOR FURTHER DETAILS, COMPLETE THE COUPON 
AND SEND TO: 

GREAT NORTHERN COMPUTER SERVICES LTD, 

16 TOWN STREET, HORSFORTH, LEEDS LS18 4RJ 
TEL: 0532 589980. 


NAME _ 
ADDRESS 


PLEASE SEND ME DETAILS OF: 

□ PAYFLOW □ OTHER AURORA PACKAGES. 


48K SPECTRUM 

and 

COMMODORE 64 

THE PUNTER'S PAL 
COLLECTION 

"Yours is far superior to any other tapes I have tried " 

Mr D. Walker, Brighton. 

STARTER'S ORDERS: The Original and best horse race predictor. (67% 
winners on top tips with very good SP's). 

Whilst the vast majority of punters had a bad flat season. Users of STARTER'S 
ORDERS enjoyed over £150 profit to a £1 level stake on each day's 'nap'. 
(Compare this to newspaper tipsters.) Already after three months of the NH 
proper the program shows over £125 profit on 'naps' to a £1 level stake. 

All the computer need know is the name and 6-figure form of each horse in a 
race. (Found in any daily newspaper.) 

Just one program to predict on both NH and flat. 

No experience of horse racing is necessary to use the program. 

No tedious updating of databases. 

The only horse race predictor with a brand new dual and straight forecast and 
tri-cast facility. In three months correct tri-casts have paid 360-1,211-1,105-1, 
102-1 plus many others below 100-1. 

ONCE YOU HAVETHISPROGRAM,THEONLYTHINC IN DOUBT ISTHE 
STARTING PRICES OF YOUR WINNERS! 

HARE'S RUNNING: A successful and easy to use as STARTER'S ORDERS but 
for use on greyhound races. 

If in doubt oftheauthenticityofthe above, telephone every Saturday between 
9 am and 1 pm for the day's best bet plus the TV Nap. 

HARE'S RUNNING.£5 

STARTER'S ORDERS.£6 

BOTH PROGRAMS.£10 

(including P&P IMMEDIATE DISPATCH) 

Orders to: 

D.C. JACKSON, 1 OSBORNE PLACE, 
TODMORDEN, LANCS OL14 5BQ. 

Tel: TODMORDEN (070681) 6854. 


Video Interface 

Apricot - Sirius - Victor users 

Now you can drive composite video monitors and 
projection systems from your micro, whilst retain¬ 
ing use of the original monitor. Industry standard 
BNC output. No internal fitting to the micro re¬ 
quired. Ideal for: Training, demonstrations and 
seminars or any application requiring extra remote 
displays. 

Standard model £125.00 excl. VAT. 

FURTHER DETAILS ON REQUEST. SPECIFY SIRIUS, 
VICTOR OR APRICOT 

Sirius B 

A bi-monthly disk based magazine for Sirius-Victor 
micros containing useful software, news, technical 
topics, assembler routines and basic routines. In 
fact something for every Sirius-Victor owner and 
user in every issue. 

1985 Subscription £120.00 excl. VAT. 

FURTHER DETAILS AND SUBSCRIPTION FORM 
ON REQUEST 

Micro Visual Research 

58 Beachcroft Road, Wallheath 
Kingswlrrford. West Midlands 
DY60HX 

Tel: Kingswinford (0384) 273047 
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TV-FILTER 


the eye guards,: 


Cuts 100% of ultraviolet rays, absorbs 32.5% of visible light, 
eliminates flicker and white noise. 



ARE YOUR PRECIOUS EYES TIRING? 


For H OME TVs and CR T DISPLAY 
TV FILTER 

Ideal lor >our home T V - To watch TV % with more 
comfort 

Secure!) protects children's e>c*' b> watching T\sso 
close!) 

"TV FILTER 

for the office computer C RT di-pl.ivsTo execute 
routines more comfortahl). 

Perlectl) prevents computer operators from OA disease 
ttvpicall). fatigue of the optic nerves ) 


| For CRT DISPLAY ONLY 

TV FILTER COR" 

I or the oll’ice computer C RT displav receiving unwanted 
light from reflection The "TV UTTER" eliminates 
irritations caused bv reflected light 

"TV FILTER CX 

Tor those who cares sale conditions when operating the 
computer ( RT divpl.iv>The "TV ULTER " sccurelv 
protects vou from the hazardous X-ravs 


A Must for Offices and Homes 

CRT operators who must work in front of a display tube 
can suffer eyestrain from very long exposure at close range 
The situation is the same for children who sit too close 
to the TV screen 

A TV Filter is best for such circumstances 
TV Filter prevents eyestrain in CRT operators and childrem 
When it is used, viewing conditions appear the same as 
those forviewed at the proper distance 


■Models for general use (9"-26") 
■Models for office computers and word 
processors 


London Office: 

5 Lansdowne Way 
London SW8 1HL 
Telephone: 01-735 7910 
Telex: 267775 AHMCOG 




DOUBLES DISKETTE DATA CAPACITY 



PAYS FOR ITSELF AFTER ‘DOUBLING’ 
TEN FLOPPIES 

OVER 50,000 SOLD 
WORLDWIDE EACH MONTH 

Use the other side of your 
discs and halve your 
floppy costs. 


Please send cheque/PO for £15 
(inclusive of delivery and VAT) to: 

Associated Computer Marketing Limited 

54 Grosvenor Road, Aldershot, Hampshire GU11 3DY 


Please allow 
21 days for 
delivery 
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software that' 
hard to beat, 





TASWORD TWO 


The Word Processor * 

"If you have been looking for a word 
processor, then look no further" 

CRASH June 1984 

"The number of on-screen prorjipts, 
together with the excellent manual, make it 
ideal - even for an absolute beginner ." 

PERSONAL COMPUTER WORLD 
September 1983 

"Without doubt, the best utility I have 
reviewed for the Spectrum 

HOME COMPUTING WEEKLY April 1984 

TASWORD TWO ZX 48K Spectrum £13.90 


TASWORD MSX 


The Word Processor 

The Tasman Word Processor for MSX 
microcomputers. 

All the features of the Spectrum version. 

TASWORD MSX MSX Computers £13.90 


TASCOPY 


The Screen Copier 

Screen copy software for Spectrum with 
Interface 1 and Amstrad CPC 464. Print high 
resolution screen copies (in a choice of 
sizes), and also large 'shaded' copies with 
different dot densities for the various 
screen colours. Tascopy supports all eight 
pin dot matrix printers with Epson type 
control codes, e.g. Epson RX-80 and FX-80, 
Shinwa CP-80, Mannesmann Tally MT-80, 
Star DMP 510/515, Brother HR5, and also 
Amstrad DMP 1 with the CPC 464. 


TASCOPY ZX Spectrum £9.90 

TASCOPY 464 Amstrad CP 464 £9.90 



TASWORD 464 


The Word Processor 

The Amstrad implementation of Tasword 
Two plus many extra features. 


TASWORD 464 Amstrad CPC 464 £19.95 


TASMERGE 


The Mail Merger 

Transfer data from MASTERFILE to 
TASWORD TWO! Letters and forms typed 
on TASWORD TWO can be printed with 
addresses and data taken from 
MASTERFILE. The mail merge facility allows, 
for example, multiple copies of a letter to be 
printed, each containing a different name 
and address taken from your MASTERFILE 
data. To use TASMERGE you must have one 
or more microdrives as well as TASWORD 
TWO and MASTERFILE by Campbell 
Systems, (version 9 or later). 


TASMERGE ZX 48K Spectrum £10.90 


TASPRINT 


The Style Writer 

A must for dot-matrix printer owners! Print 
your program output and listings in a choice 
of five impressive print styles. TASPRINT 
utilises the graphics capabilities of dot¬ 
matrix printers to form, with a double pass 
of the printhead, output in a range of five 
fonts varying from the futuristic DATARUN 
to the hand-writing style of PALACE SCRIPT. 
TASPRINT drives all dot-matrix printers with 
bit image graphics capabilities and can be 


used to print TASWORD text files. TASPRINT 
gives your output originality and style! 

TASPRINT ZX 48K Spectrum £9.90 

TASPRINT Amstrad CPC 464 £9.90 


TASWIDE 


The Screen Stretcher 

With this machine code utility you can write 
your own Basic programs that will, with 
normal PRINT statements, print onto the 
screen in the compact lettering used by 
TASWORD TWO. With TASWIDE you can 
double the information shown on the 
screen! 


TASWIDE ZX 48K Spectrum 


£5.50 


TASMAN PRINTER INTERFACE 


Plug into your Spectrum and drive any 
printer fitted with the Centronics standard 
parallel interface. Supplied complete with 
ribbon cable and driving software. The user 
changeable interface software makes it 
easy to send control codes to your printer 
using the method so successfully pioneered 
with TASWORD TWO. The cassette also 
contains fast machine code high resolution 
full width SCREEN COPY SOFTWARE for 
Epson, Mannesmann Tally, Seikosha, 
Shinwa, Star, and Tandy Colour Graphic (in 
colour!) printers. Compatible with 
microdrives and ZX Interface 1. 


PRICE 


£39.90 


TASMAN SOFTWARE 

All prices include VAT and post and packaging. 
Telephone orders: Leeds (0532) 438301 

# Available from larger branches of Boots. 


CZTZX 
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3SOFTWAREC 


Springfield House, Hyde Terrace, Leeds LS2 9LN. Tel: (0532) 438301 


If you do not want to cut this magazine just write 
your order and post to: 

TASMAN SOFTWARE, dept. PCW, Springfield 
House, Hyde Terrace, Leeds LS2 9LN. 

I enclose a cheque/P.O. made payable to Tasman 
Software Ltd. OR charge my ACCESS number 

NAME_ 


COMPUTER 


ITEM 


PRICE 


ADDRESS _ 




_ £ _ 

_ £ _ 

Ouside Europe add £1 for each item 

airmail £_ TOTAL £_ 

Send me the FREE Tasman brochure |—. 

describing your products. tick here. I_I 

I would like to know more about your 
programs for: 

ZX Spectrum MSX Amstrad CPC 464 Q 
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Hard disk...easy choice 

...FIREFLY 

Quests FIREFLY subsystems offer from 10 to 115 Integral High Capacity Cartridge Tape Back-u| 


Mbytes of Winchester disk benefits with optional tape ^ 

bXk "‘%R£Fiy runs on IBM PC XT, AT and compatibles, 4k Trans P arent ,0 Applications Software 
VICTOR/SIRIUS, ACT APRICOT and FI, DEC A 

RAINBOW, NEC APC, SINCLAIR QL and BBC 7 ^ Quickly and easily installed 


Supports MS-DOS (2.0), CP/M 86 , Concurrent 
CP/M 86 and CP/M 68 K 


•gjf^Up to 28 Logical Disks per unit. 


Complete with software, cables etc. 

4 NOW WITH ONE YEAR'S ON-SITE 
MAINTENANCE 


Quest International 
Computer Technology Ltd. 

23 Wilton Road, Camberley, Surrey. GUI5 2QW 
For further details, demonstrations etc 

call (0276) 681337 

Dealer enquiries welcomed 


































Bargain Box SALE 

only 

5.25" 

SSDD 48tpi FREE SEEIO Box (worth £1.99). 

.£12.99 

5.25" 

DSDD 48tpi FREE SEEIO Box (BRANDED DISKS). 

.£19.99 

5.25" 

DSQD 96tpi FREE SEEIO Box (BRANDED DISKS). 

.£22.99 

3" 

CF2 SSDD or CF2D DSDD Maxell disks. 

.£39.99 

3.5" 

Sony, Maxell, Fuji SSDD for Apricot, Mac etc. 

.£37.99 

3.5" 

Sony, Maxell, Fuji DSDD for Apricot, Mac etc. 

MANY OTHER BARGAINS & SPECIAL LINES 

Normal postage & VAT apply 

.£49.99 


Ip , 1 

i 






IUI ATDIY Easy pricing. Use the DDS Price Matrix for the right price first time. 

wJ wT Um 1 E IYIM 1 111 A Or DIAL-A-DISK, for firm quoted prices. 



3M 


\ferbatim 

Datalife 5year warranty 

maxell. 

5.25" single sided disks 

Code 

1-9 boxes 

10+ boxes 

Code 

1-9 boxes 

10+ boxes 

Code 

1-9 boxes 

10+ boxes 

double density 48tpi 

744 

14.99 

13.99 

525 

17.99 

15.99 

M01-D 

19.99 

17.99 

quad density 96tpi 

746 

22.99 

20.99 

577 

24.99 

22.99 

MD1-D0 

26.99 

24.99 

5.25" double sided disks 

Code 

1-9 boxes 

10+boxes 

Code 

1-9 boxes 

10 + boxes 

Code 

1-9 boxes 

10+boxes 

double density 48tpi 

745 

21.99 

19.99 

550 

25.99 

23.99 

MD2-D 

26.99 

24.99 

quad density 96tpi 

747 

26.99 

24.99 

557 

32.99 

30.99 

MD2-DD 

38.99 

36.99 

p&p per 10 disks 


-75 . 

FOC 


.75 

FOC 


.75 

FOC 

8" diskettes 

Code 

1-9 boxes 

10+ boxes 

Code 

1-9 boxes 

10+ boxes 

Code 

1-9 boxes 

10+ boxes 

s gle sided sgle density 

740.0 

21.99 

20.99 

FD34-9000 

25.99 

24.99 

FD1-128 

25.99 

24.99 

sgle sided d ble density 

741 

29.99 

28.99 

FD34-8000 

25.99 

24.99 

FD1-XD 

28.99 

27.99 

d ble sided d ble density 

743.0 

33.99 

32.99 

DD34-4001 

30.99 

29.99 

FD2-XD 

34.99 

33.99 

p&p per 10 disks 


1.50 

FOC 


1.50 

FOC 


1.50 

FOC 

See-10 library box 
p&p per See-10 

ABA lockable boxes 

M35 — 40 disks 

M85 — 80 disks 
p&p per ABA box 

(Carriage at cost on 3-9) seeio 

1.99 

.75 

13.99 

16.99 
1.75 

1.75 

.30 

12.99 

15.99 
FOC 


DIAL-A-DISK 

Order Hotline 

SOI-5411144 

\ Answering service 

\ for out of hours 

\ orders 

\s / / 


Send for our free catalogue 

We now sell Ribbons, Paper & Labels, 

Magnetic Tapes and Rigid Media 

Tenders & Quotes receive immediate attention 


Prices per box of 10 disks excluding VAT 
HOW TO ORDER: 

1. Complete the coupon and post with your cheque using our 
FREEPOST address. A first class stamp gets it to us next 
day. 

2. Urgent orders: DIAL-A-DISK 01-541 1144. Dictate your 
order with ACCESS or VISA and they're as good as 
received. 

3. Collect from our office, phone and they will be waiting for 
you between 10.00 and 17.00 weekdays. (Other times by 
arrangement). 

4. Next day delivery £7.50. 

5. Crucial Orders: Same day delivery by quotation. 

6. Official Orders: Orders from Government Departments, 
Local Authorities, Universities, Schools, etc, are very 
welcome and receive immediate attention. 

7. Telex Orders: To 932905 (Larch G) attention LAN. 


To: Direct Disk Supplies Ltd., FREEPOST, 29 Dagmar Road, Kingston, Surrey KT2 6BR. 
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Code 

Qty 

Description 

Price 


















Name 

Address 


Postcode 


Tel 


Nett price 
Carriage 
Subtotal 
VAT 15% 

Total payable to DDS 


Cheques payable to DDS. Debit my Access/Barclaycard No: 
Signature: 



























































A PROSPEROUS NEW YEAR 
STARTS HERE AT 


THE SOFTWARE WAREHOUSE 

For the IBM PC and 100% Compatible Machines 

SUPERCALC 3.2 with FASTMATH a totally integrated 
software package. Spreadsheet, letter 
writing, text editing, data management & 
graphics incorporating SIDEWAYS to 
rotate a large report 90° for printing on 
continuous stationery. RRPE295 

SWP £225 

EASYWRITERII integrated word-processing, spell¬ 
checking & mail-merging with either 
American, English, French or German 
dictionary RRP£290 SWP£220 

(Legal or medical dictionaries available) 


EASYFILER 


database management system RRP 
£270 SWP £210 


OTHER PRODUCTS SELECTED FROM OUR RANGE 



RRP SWP 


RRP SWP 


RRP SWP 

dbase II 

£365 £240 

PC Forth 

£120 £95 

Wordstar 

£295 £195 

dbase III 

£495 £330 

Pertmaster 

£650 £510 

WS+Mailmerge 

£390 £260 

Friday! 

£195 £130 

Pertmaster + 

£850 £665 

WS Professional 

£495 £330 

Open Access 

£450 £300 

Easy Sales Pro 

£360 £240 

Easy Planner 

£170 £145 

Oz 

£330 £220 

Framework 

£495 £330 

Multimate 

£339 £225 


MAIL ORDER ONLY 

Please enclose payment with order. 

Add 15% VAT to above prices. Post & Packing £2. 

THE SOFTWARE WAREHOUSE 

9 Lapponum Walk, Yeading, Hayes, Middx. UB4 9PN 
Tel: 01-841 1209 




NEW 4-COLOUR 
PRINTER/PLOTTER 



150 



£179.00 EXCVAT&P&P 

FOR DELIVERY SEND A CHEQUE FOR £211.60 TO: CHOTA GRAPHICS LTD, 6 WALTON LANE, WEYBRIDGE, SURREY KT138NF 

FOR FURTHER INFORMATION OR DEMONSTRATION OR SOFTWARE AVAILABILITY CALL WEYBRIDGE (0932) 54268 (DEALER ENQUIRIES WELCOME) 






































Any improvement 
on Britain's No.l 
word processing ROM... 

WORDWISE was the very first ROM based product to be made available for the BBC computer and over the last couple of years it 
has become the most popular word processing system for the BBC machine with almost 50,000 chips now sold. 



It has consistently received excellent reviews for 
its ease of use and speed. It takes only minutes 
for the user to become familiar with a powerful 
professional word 
processing system. 


WORDWISE PLUS is 
now available extending 
the original program in many unique 
directions. Not only is the program now twice 
the size but the package includes two 
completely new manuals—an introductory 
manual that gently introduces the newcomer to 
word processing with WORDWISE, and a 
reference manual listing all the commands. 


WORDWISE PLUS FEATURES 


THE WORDWISE PLUS PACKAGE CONTAINS 

1 16K ROM 

2 SPIRAL BOUND REFERENCE MANUAL 
(180 pages) 

3 INTRODUCTORY MANUAL 
(56 pages) 

4 KEYSTRIP 

5 TYPING TUTOR PROGRAM 
(On cassette) 

6 EXAMPLE TEXT 
(On cassette) 

7 EXAMPLE PROGRAMS enabling mail 
merging, index generation, etc. 


WORDWISE PLUS is completely compatible 
with all older versions and is able to use 
existing WORDWISE files without modification. 


Over the last couple of years we have received 
countless suggestions for ways of extending or 
•adding new facilities to WORDWISE. It soon 
became obvious that we would not be able to 
implement every single suggestion. Indeed, 
each person uses a word processor in a 
different way—each individual has differing 
requirements—a feature that one person may 
think essential another may have no need for. 

We have overcome this problem in two ways. 
Firstly we have included the most commonly 
requested additions and improvements. A 
number of new editing features and a few 
more embedded commands have been added. 
Secondly a unique BASIC-like programming 
language has been incorporated. This facility 
enables the capabilities of this word processor 
to be extended in an infinite number of ways. 
The language itself has been designed, like 
WORDWISE, to be simple to use and 
understand. Many of the commands look and 
act like BASIC commands and so will be 




WORDWISE-PLUS 


<C> Computer Concepts 1984 


familiar to many users. However the language 
can control and use all the functions of the 
word processor and can control any aspect of 
WORDWISE PLUS. 

There are over 95 commands and functions in 
the language alone, including numeric and 
string variables and random access file 
handling. Up to 10 separate programs may be 
held in memory at once and of course all the 
normal WORDWISE editing facilities are 
available to enter and alter the programs. 



At the simplest level this language could be 
used to add new editing features. However 
more complex and powerful programs can of 
course be written. Four useful examples are 
supplied with the WORDWISE PLUS package. 
1 J A mail merging program. 

2) An index generating program. 

3) Two column text printout. 

4) Continuous processing. 














...Must Be A Plus 


Word Processing 
With Wordwise 

All the advantages of a ROM—instantly 
available. One command and your BBC 
machine becomes a powerful word processing 
system. 


Word Processing with Wordwise Plus 

WORDWISE PLUS still has WORDWISE as its core therefore if is still very user friendly and retains 
all the features that made WORDWISE the most popular word processor. It now has many new 
additions making this the most flexible word processor yet. 

WORDWISE will continue to be sold alongside WORDWISE PLUS. For those more specialised users 
who require the added flexibility here are a few of the new features. \ 


Fast and very simple to use. 

The more complex commands are menu driven, 
enabling those totally unfamiliar with this 
software to use these more powerful features 
straightaway. 

The function keys are used to full effect with a 
keystrip clearly showing each function. 

Block copies and moves. It is possible to mark 
any part of your text, this marked section may 
be instantly moved or copied to any other part 
of your text. This cut and paste type of 
operation is a vital part of all word processing 
operations and with WORDWISE it is simplicity 
itself. 

Automatic headings, footings and page 
numbering. When printing a document many 
pages long it is possible to have WORDWISE 
number the pages for you and put any heading 
or footing line on each page. 

Unique word counting feature. Ideal for 
journalists, it constantly displays the current 
number of words typed. It also allows word 
counting for specific sections of a document. 

Works with all filing systems, such as DISC., 
CASSETTE., and the new ADFS. Works with any 
printer that works with the BBC machine (most 
do) and is able to access the special features of 
any printer (italic, subscripts, etc.). There is no 
need to buy additional printer driver programs. 


Here are a few of the things that have been 
said about WORDWISE. 

“WORDWISE offers on extremely user friendly 
program ... it would moke on excellent choice 
for someone rather apprehensive about word 
processing." ... E & CM 


“WORDWISE has won a devoted fan club 
because of its flexibility and ease of use." 

... Practical Computing 


“On the whole WORDWISE is an excellent 
wordprocessor . . .WORDWISE is thoroughly 


recommended.” 


... VIEWFAX 258 


“WORDWISE is straightforward, friendly and 
excellent value. ' Practical Computing 


"... it is ideal for the home hobbiest and small 
businessman." ... A & B Computing 




T\ Segments 


f FREE / 

TEXT \ 


MEMORY / 

When using WORDWISE PLUS, the BBC's 
vnn^r dauI memory is divided between your text and up 
\ ] to 10 segments. Each segment may contain 


SEG. 1 

/ either a program or just normal text. It is 


\ NOTES 

therefore possible to store and edit up to 11 
separate documents in memory, or 1 
document and 10 programs, or any mixture. 

Often when writing letter or articles it is useful to keep a notepad, outlining what you intend to 

write. In WORDWISE PLUS one of the segments could be reserved for an electronic notepad. It 

would be a simpl 
key press. 

e matter to switch your ‘notepad’ and your main document with just a single 


Some of the New Editing, 
Embedded Commands and 
Wordwise Extensions 

WORDWISE PLUS works with the 6502 2nd 
processor. This allows more text to be stored in 
memory and 80 column previewing no matter 
how full memory is. 


New embedded command ‘PS’ allows strings to 
be inserted into the text when it is printed. 

New embedded command ‘PF’ will read a 
document from file when printing and interpret 
any embedded command in that file. 

Improved search and replace facilities now 
include wild-cards. 


New embedded command FI will fully indent 
text against the right margin. 

New commands for underlining and bold 
printing. The bold and underline effects are 
shown on screen—and it is a simple matter to 
configure these features for any printer. 

Saving and loading of text is now up to 10 
times faster on disc, and now the computer 
gives the user a warning if a document is going 
to be overwritten on the disc or in memory. 

There is now a working filename—i.e. 
WORDWISE remembers the name of the 
current document being worked on. 

New command deletes markers automatically. 

It is now possible to print or preview a file 
directly from disc without having to load it first. 


Example Programs Supplied 
With Wordwise Plus 

1) A mail merging program that allows names 
and addresses to be added to a standard 
letter. This is a relatively easy job with this 
language. 

2) An index generating program. This finds 
keywords and generates a separate index 
listing the word and the page numbers 
where the keywords occurred. 

3) Two column printout. This program will print 
your text in two columns across the page. 

4) Continuous processing. This enables the disc 
user to process and edit extremely large 
documents spread over several files as if it 
were one continuous document in memory. 



Upgrades 

WORDWISE PLUS for only £21+VAT 

Existing users of WORDWISE can upgrade to 
WORDWISE PLUS for C21+VAT (£24.15) We 

are only able to offer this service through 

ourselves at the address below. Please return 

le old WORDWISE package complete with 
chip (suitably protected for postage) and 
the manual with your cheque or P.O. 
or quote your Access or Barclaycard 
number. We will then send you the 
complete new package. 


In The Near Future 

HI-WORDWISE for 2nd processors that allows even more user memory, 
supplied on disc for less than £5 to WORDWISE PLUS owner. 

A FAST SPELLING CHECKING PROGRAM. 

Both WORDWISE and WORDWISE PLUS are available from all good 
computer dealers. Alternatively you can obtain these directly from 
Computer Concepts. 

WORDWISE PLUS £49+VAT (£56.35) 

WORDWISE £39+VAT (£44.85) 



Computer Concepts 

Computer Concepts, Gaddesden Place, 
Hemel Ftempstead, Herts HP2 6EX 
Telephone: (0442) 63933 


































Apricot Fi £1 095-vat 

256k business system 
ix720k double-sided d/d 
free 2 'monitor 
free sc Fastext 80 printer 
free tractor feed/cable 
SuperWriter w/processor 
SuperCalc spreadsheet 
SuperPlanner 
GSx graphics utility 
act Diary 
act Sketch 


Apricot PC £1595+v at 

256k business system 
2 x 3 isk disc drive 
free 9 - act monitor 
free MT80+ printer/cable 
SuperWriter w/processor 
SuperCalc spreadsheet 
SuperPlanner 
free io blank discs 
free box of paper 


Olivetti M24£1939+vat 

128k business system 
fully ibm compatible 
i2‘ mono display, 
keyboard and msdos 
2x320k d/drive 
free MT 80 + printer & cable 
free i28k expansion 
FREE 0 discs 
free box of paper 


Compaq Portable 
£2195+vat 

256k business system 
fully ibm compatible 
2x320 k disc drives 
free Lotus 123 s/sheet 


authorized software 
dealers for AshtonTate, 
SageSoft Pegasus, 
CashLink, Anagram, 
SAM, MicroPro, & 
CompSoft. 


Apricot PCE1795+VAT 

258k business system 
2x720k double-sided d/d 
free 9" Apricot monitor 
free Epson RX80FT printer 
free printer cable 
SuperWriter w/processor 
SuperCalc spreadsheet 
SuperPlanner 

manuals/documentation for 
msdos, msbasic plus 
standard utilities 
free 10 blank discs 
free box of paper 



call for latest bargains 
Printers: dot matrix 

Mannesmann Tally mtso-F 
Shinwa cpaso loocps (p) 2k 
Epson RX 80 FT loocps 
Epson FX 80 160 CpS 
MP i65cps 72 corresp 
Kaga Texan leocps 27nlq 
Canon PW1080 i 60 cps 
Canon PW1156 i 60 Cps 
SmithCorona D 200 i 60 cps 
SmithCorona D300 wide 
SmithCorona fastext socps 

daisywheel 

Juki 6100 20 CpS 
QuenData 20cps 
Brother hris i 3 cps 
Brother HR 25 25 cps 
Brother HR 35 35 Cps 


IEEXTRA 

stc authorised dealer 


oliuekki 

authorised dealer 


comPAa 

authorised dealer 


apricot 

approved microdealer drg 


Crestmatt packages 
may be reconfigured to 
suit individual business 
needs. We provide 
demonstration, 
support and 
training with 
on-site maintenance 
contracts available. 


Crestmatt Limited 
67a York Street (BakerSte) 
London W1H 1PQ 

01.402 1254/5 
01.723 4699 


telex 265871 (M0NREF G| 
quote ref8i DRG0i5 
export and mail order 
enquiries welcome 

MonFn 9.30-7; 
Saturday 10.30-4 



offers, strictly one month 
prices subject to change 
without notice; goods 
subject to availability 

add VAT at 15% to all prices 



















Gould... Innovation and Quality in Recording Systems 


The full significance of data direct from 
the computer is not always so obvious. 
But convert it into multicolour graphs, 
charts, drawings or other high quality 
graphics with a Gould Colorwriter- and 
at once it’s clear to everyone! 

With their built-in intelligence, reliable 
Colorwriter pen plotters produce crisp, 
precise hard copies for every business 
and technical need, whether for reports, 
.presentations, using transparencies, or 
just quick views of a situation. They are 


easy to use and program. . .and compatible 
with your PC workstation, mini or main¬ 
frame...also with most popular business 
graphics and engineering software 
packages. There are five models in the 
Colorwriter range-well send you all the 
facts. Just write or phone now. 

Colorwriter 6300 series 

Ultimate performance standards for the 
professional user in CAD/CAM, research, 
medicine and all high technology areas. 
10 pen (A3) or 7 pen (A4) models - 


each with roll chart advance option for 
continuous automatic plotting. 

Colorwriter 6120 

Reasonably-priced general purpose 
plotter- ideal for quality business graphics, 
illustrated reports and clear presentations. 
7 pens - plots on A3 or A4 paper or 
transparency. 

Gould Electronics Ltd. Recording Systems 
14-16WatesWay, Mitcham, 

Surrey CR44HR. Tel: 01-640 3490. 

Telex: 946097. Fax 6484840. 


Make your point... quickly... 
easily... colourfully... 
convincingly... with the ; 






for you and your computer system 


■> GOULD 


Electronics 






I QUALITY IN PRINT 


© 






CANON PW-108OA 

NEAR LETTER QUALITY PRINTER 

NLQ Mode 23 x 18 Matrix: 27 cps 
Draft Mode 11x9 Matrix: 160 cps 
Full range of Epson FX 80 Print Codes 
Friction 8c Tractor Feed 
Centronics Interface Standard 
CANON PW-1156A Available 
(Accepts 15 Paper) 

CANON PW-1080A £278.26 + VAT =£320.00 
CANON PW-1156A £360.00 + VAT =£414.00 
See below for Printerpack prices 


C.J.E. MICRO’S 
BBC PRINTERPACKS 

For Star, Canon & Juki Printers include 

1. The Printer 

2. 24 Hour Delivery 

3. Cable to the BBC 1.3 Metres 

4. Screen Dump Program (M/C Source) 

5. Text Dump Program 

6. Function Key set up Program. For use with WORDWISE 

7. Function Key Label Printing Program. For use with above. 

8. VIEW Printer Driver 

9. 100 Sheets of Paper 

10. Mains Plug with 3 Amp Fuse 

11. Booklet giving details of using the printer with a BBC. 

12. Character Defining Program for Downloadable-character-set 

CANON PW-1080A C.J.E. PRINTER PACK £345 Inc. VAT 
CANON PW-1156A C J.E. PRINTER PACK £439 Inc. VAT 
JUKI 6100 CJE PRINTER PACK £400 Inc. VAT 
GEMINI 10X CJE PRINTER PACK £255 Inc. VAT 
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JUKI 6100 

One Year Warranty 
20 CPS: BiDirectional & Logic Seeking 
10,12,15 & Proportional Spacing 
Wordstar Compatible 
2K Buffer: 13 Inch Platen 
Underline: Backspace + Lots more 
Centronics interface Standard 
RS 232 Interface £54.00 + VAT Extra 
Tractor Feed £119 + VAT Extra 
Single Sheet Feeder £199 + VAT 
JUKI 6100 £330.43 + VAT = £380. 

S^e left for Printerpack prices 


most 



Q 



SPECIAL RS 232 PRINTER BARGAIN 

STAR DP8480 (8 Printing) £187.00 Inc VAT 
Ideal for BBC/Newbrain/HX20 8i Spectrum Int. 1 
Phone for full specification 


GEMINI 
lOX 


One Year Warranty 

True Descenders 9x9 Matrix 

120 CPS Bidirectional & Logic Seeking 

40,48,68,80,96, 136 cpI 

Italics, Emphasized, Double strike 

Super 8 l Sub Scripts 

Downloadable Character Set 

Hi-Resolution & Block Graphics 

Friction or Tractor Feed 

10X 10 Carriage, 15X 15 Carriage 

See above for Printerpack prices 


Centronics Interface Standard 
RS232 Int. £52.00 + VAT Extra 

GEMINI 10X £235.00 Inc. VAT 
GEMINI 15X £380.00 Inc. VAT 


STAR DELTA 10 

spec. AS FORI OX PLUS:- 
160CPS: 8K BUFFER 
CENTRONICS + RS232 INT’S STD 
£311.30 + VAT =£358.00 


OFFICIAL ACORN APPROVED DEALER 


o 


PRIIMTAIO 


Powertul UTILITY tor BBC word 
processors. 

Mail Merging. 

Easy entry ot printer control 
codes. 


Capability tor proportional 
spacing with right-hand 
justification on Juki 6100 

40 or 80 track.£16.00 

Send or ring tor details. 


EXPORT ORDERS WELCOME 

VAT INCLUDED WHERE APPLICABLE 
PHONE/CREDIT CARD ORDERS WELCOME 
Postage 50p per order or as stated 
Next day Delivery tor Printers/Disk Drives £8.00 

FULL RANGE OF CONNECTORS & CABLES AVAILABLE 
PRICE LIST ON REQUEST 


o 


RING FOR SAMPLE PRINTOUT, 
FULL SPECIFICATIONS 
& LATEST PRICES 



Dept mu , 78 Brighton Road, Worthing 
W. Sussex BN11 2EN (0903) 213900 








































































MEDIC takes up where others leave off. Why 
narrow down your choices? The Q.L. was 
intended as a versatile computer capable of 
fulfilling many roles. With our system cartridge, 
the choice is yours. As well as a disc interface 
including parallel port you can have any one of 
the following: memory upto 512K, modem, 
Eprom card (192K) experimental card including 
front interface You can upgrade to any level in 
line with your needs. Our disc interface affords 
full Psion, versions 1 and 2, compatibility. 


□ Please send me further details on your products. 
I wish to order the following : (please tick required items) 


Ask your dealer for details or order direct 


JH : 




76 Granger Road, Basingstoke, Hants. RG22 4EA 
Telephone 0256 460748 




1 

I 

I 

I 

I 

I 


Individual Products 

□ 64K Memory £99.95 

□ 128K Memory £129.95 

□ 256K Memory £169.95 

□ 512K Memoryt £259.95 

□ Eprom card socketed (192K 
- excluding Eproms) ex¬ 
perimentation card with 
front interface £24.95 

□ Dust Cover that doubles up 

as a stand £14.95 

□ Modem* £79.95 

t Can only be powered if Medic 

disc system connected 

* Delivery beginning April 


Packages 

□ 1 Megabyte disc drive 

(cased, inc. PSU) disc inter¬ 
face and parallel interface, 
with cables £249.96 

□ 2 1 Megabyte disc drives, 

(cased, inc. PSU) disc inter¬ 
face parallel interface, with 
cable £399.95 

□ “I megabyte disc drive, 
memory inc., disc interface 
and parallel interface. 

1 disc drive 2 disc drives 

□ 64K £299.95 Q £449.95 

□ 128K £329.95 □ £479.95 

□ 256K £359.95 Q £509.95 

□ 512K £449.95 □ £595.95 


To order products please make cheques/P.O.’s payable to 
MEDIC DATASYSTEMS LTD. Allow 28 days for delivery. 

All prices include VAT. Please add £5 p&p. 

NAME_ 

ADDRESS_ 


Signed. 
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we’ve reached the end 

of the tape. 


It’s almost unbelievable that we still use 
punched paper tape to transmit important and 
imperative messages around the world. 

But it doesn’t take a great leap of the 
imagination to realise that by hooking up a 
normal micro computer to the British Telecom 
telex jack, we can have all the advantages of 
today’s microchip technology. 

No longer will you have to wait to receive or 
transmit while you’re typing out another telex 
message. 

You can alter the words directly on the 
VDU, and send the same 


other jobs, and the noise level is just a 
whisper. 

Storage on a floppy disc can be optionally 
selected, but if the disc is full (and it can take 
up to 20 telexes), all telexes are printed, thus 
reliability is assured. 

When it’s 9 o’clock in the morning in Dallas, 
your telex can go out when they’re in the 
office and you can store incoming messages 
’till you get in. 

An inbuilt clock tells you how long each 
transmission has taken, and can then be 
attributed to any (department 



telex to ten different destinations by pressing 
just one button. 

Automatic dialling, redialling and storage of 
numbers, enable your operator to get on with 


The KAI Telex Processor is fast, and has a 
prodigious memory, with extended form 
capability for variable information that can be 
added to customised forms such as invoices. 


The KAI Telex Processor is 
British Telecom approved, and 
with an Apple II or lie you 
immediately have a quality 
micro computer and a telex at 
your disposal. 



TELEX PROCESSOR 

Telex us on 261514 

Fill m the coupon and send to 

KAI Limited. 203a Belsize Road. London NW6 Tel 01-625 5126 
Please ring me lor a demonstration [ i 

Please send me further information [ 

Name _ 

Position____ 

Company _ 

Address __ 


| Tel No 

































THE SOFTWARE 
TO START THE DAY 

After a good breakfast why should the rest of the 
day’s routine be hard to swallow? 

THE POWER OF QED +... to deal quicker with 
common office tasks. For starters, letter writing, time 
management, autodialling and so on... 

... then you’re free to get ahead, helped by all 
QED’s other capabilities, chosen instantly from 
easy to digest English menus, these include Project 
Planning, Form Design, Filing, and many others, 
all in one program. 


QED’s plus point? All the best software, 
including 1-2-3, Wordstar and Smart, can share 
your PC’s memory and their data with QED +. 



See QED+today! Ask your dealer, or contact one of our 
National Distributors: 

MBS Soft: 02812 3292 

Thorn EMI Computer Software Distributors: 0252 543333 
Ferrari Software: 0784 38811 
NIBS (Ireland): 0232 248340 


QED + gives busy people a better start, keeping 
them on top throughout the day. 


QUITE SIMPLY IT WORKS 

Quantec Systems & Software Ltd, 230-236 Lavender Hill, London SW111LE. 01-228 7507 





























DOTMATRIX 


colour MONITORS 


<T 


Looking for the best 
dEASE offer available 

£279 





includes. ABSOLUTELY FREE, 
the SYBEX BOOK 

“Understanding dBASE II” 


Cash/Cheque with Order 


:OTHER SOFTWARE AVAILABLE! 


dUtil <£69 

Expressbasell £119 
dGraph £179 

Quickcode £179 


Friday £175 

Compsoft DMS+£195 
Autocode £199 

dB/Compiler £695 


Rescue III £375 

dBase III (IBM pq£399 
Retrieve II £375 

Delta 2 (IBM PC) £495 


-Please add VAT to the above prices which include carriage-- 

stating Computer type and Format required. 


BOOKS 


Advanced dBase II Users Guide £31.30 
Advanced Techniques in dBase II £17.95 
DELTA, Data & You c. £9.95 

dBase II for Every Business £13.50 

dBase II for First Time User £13.75 

dBase II Guide for Small Business £16.50 


Everyman’s Database Primer II £13.50 

Everyman’s Database Pnmer III £13.50 

The Illustrated dBase II Book £17.95 

Mastering dBase II Easy Way £16.45 
Understanding dBase II £18.95 

Understanding dBase III £20.95 


E& O E 






Please add 1.90 for single books towards packing & post 
(plus 0.60 for each additional book) 

. MAIL ORDER ONLY 


Send for latest Price List stating type of Computer & specific interests. 


f 


PARKINS! 


PARKINS ASSOCIATES (PCW4) 
20 RIDGEWAY, RAYLEIGH 
ESSEX SS6 7BJ 


ASSOCIATES 


Tel: 0268 - 743928 

Prices as at 25/2/85 


Cash Cheque 
with order 
or Access 


E3 




EPSON 



Epson FX80.£329.57 + VAT = £379 

Epson FX100 (132 col. width).£51L30 + VAT £588 

KDC FT5001 (Epson Compatible).£20348 + VAT = £234 

Kaga Taxan 810 (NLQ) .£27739 + VAT = £319 

Kaga Taxan 910 (NLQ 132 col.).£346.96 + VAT £399 

RS232 Interfaces from.£27.83 + VAT £32 

Printer cables from.£10.43 + VAT £12 


DAISYWHEEL 



Daisystep 2000_£230.43 + VAT = £265 

lidmia DWX-305 ..£209.00 - VAT £240 


PROCESSORS 


BBC Model B_P0A 

BBC B with DFS..P0A 

Amstrad CPC464.£15739 + VAT = £181 

Acom Z80 Ext Processor.£338.00 + VAT - £389 

Apncot FI Phis Mono Monitor 

Plus Software pack.£1099.00 + VAT = £1264 

Apncot PC Twin 315K disks.£1284.00 - VAT = £1477 

Apncot PC Twin 720K disks.£1445.00 + VAT - £1662 

DEC 11/23 - 40Mb.£6086.96 - VAT = £7000 

DEC 11/73 - 170Mb.£10434.78 VAT £12000 

Opus disk drives from £86.09 VAT £99 

WS2000 modem me. cable.£129.57 - VAT - £149 

PHONE FOB OUR QUOTATION ON BESPOKE ACCOUNTING 
SOFTWARE INVOICING/liDGERS/PAYR01L 


MICROVITEC 
1451 QL 
Medium Res 

£265 

inc. VAT 


Amstrad CTM640.£146.96 + VAT £169 

Microritec 1451 QL.£230.43 + VAT £265 

Microritec 1451 BBC.£242.61 + VAT £279 

1451 RGB/PAL/ AUDIO.£300.00 + VAT = £345 

Microritec 1441.£43191 + VAT = £499 

(High Res. BBC) 

Taxan Kaga Vision III.£326.09 + VAT = £375 

(BBC/APPLE/IBM) 



mono MONITORS 


Amstrad GT64.£5130 + VAT = £59 

Sanyo DM8112CX (18MHz).£86.09 + VAT = £99 

ISL18 Professional.£60.00 - VAT £69 

(18MHz metal case) 

ISL 20 Swivel 80 col.™.„.£68.70 + VAT = £79 

(20MHz tilt + swivel base) 



The Experts 

57 Hoxton Square London N1 

01-729 1778 

Prices are correct at time of 
going to press 
Access and Visa welcome 
Open Mon - Sat 9am to 6pm 
Phone for Mail Order carriage details 




PUT STATISTICS AT YOUR FINGERTIPS 



OXSTAT js the first data base manager designed specifically for the research 
environment. It combines the simplicity and convenience of a spreadsheet data 
editor with the power of a sophisticated data analysis package Because OXSTAT 
is a dedicated system no user programming is required which means results are 
available fast even to those new to micro-computing. Por the more experienced 
OXSTAT'* ability to expand and accept customized user modules offers virtually 
unlimited horizons. 

FEATURES 

Large Matrix with Spreadsheet 
screen Editor. 

Menu driven .... no complicated 
command routines. 

Data input validation. 

Common statistical tests built in 
parametric, nonparametric 8i 
multivariate 


APPLICATIONS 

Pure Science .... Chemistry, 

Physics, Biology, Genetics Etc. 
Social and Political Science ... 
population analysis, voting trends, 
economics. 

Teaching administration, 
computer science, maths. 

Medicine research, patient care. 
Advertising & Marketing ... survey 
analysis, sales performance. 
Instrumention . batch analysis of 
remotely acquired data 
Industry R&D departments, 
production engineering, process 
control. 


Missing values . 
handled. 


appropriately 


Disc storage of data ... data once 
entered stored for future use, 
editing or manipulation. 

Rapid data analysis matrix 
under test always held in RAM. 
Batch mode automatic 
processing built In. 


WHATEVER YOUR MEEDS — 

OXSTAT PROVIDES THE ANSWERS 

Available on any CP/M, M5-D05, or CP/M-86 based micro. 

Wallingford Computing Services Ltd. 

72, Brookmead Drive, Wallingford, Oxon, 0X10 9BJ 
Telephone (0491) 35959 




Thinking about 
making music with 
your BBC micro? 
Think about 




from F/oft 


At only £9 inclusive, it's 
music to your ears! 


Full details and order form from 



F/oft 

PO BOX 352 BRIGHTON BN1 3AY 
Prestel Mailbox 273736042 
Tel: 0273 736 042 


MICROSOFT MEMBERS CAN DOWN LOAD MUSIC MAKER ON MICRONET NOW!!! 
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AS EASY AS: 


ONE-TWO-THREE-FOUR (&vat ) 



FULL IBM XT 
COMPATIBILITY 

GUARANTEED 




Remove Floppy Drive 
Insert Controller Card 
Insert 20mb Drive 
Switch On And Go.... 


STANHOPE HOUSE 

FAIRBRIDGE ROAD. LONDON N19 3HP 


Dealer Enquires Limited 


PHONE NOW For Further Details On This And 
Other U.D.M Products 01-281 2438 


Retail Price £1234 



























VIZASTAR 64 

THE INFORMATION PROCESSOR 

■Spreadsheet ■ Database ■ Graphics 



■ Supports virtually any printer 
-CBM, EPSON, JUKI, BROTHER, 
OLIVETTI and many others. 

■ Parallel printers require ONLY a 
low-cost cable. 


■ One word menu lines for easy 
selection of facilities. 

■ The high resolution grid pattern 
frames the worksheet giving an 
easy-to read display. 


I Extract from your information files | 
and include them into the worksheet 
for fast, powerful calculations and 
easy reporting. 

I Instant, on-screen design of your 
information records. 


I A 1000 Row by 64 Column wide 
worksheet with large memory 
capacity and efficient usage. 

H Extensive use of‘Windows’ allows | 
you to view one part of the 
worksheet while working on 
another. 


I Add or remove items from your 
records without having to re¬ 
construct your existing information 
records. 

I Records up to 1,000 characters 
long with each item up to 250 
characters. 


Advanced spreadsheet features 
include individually variable column | 
widths, protected cells, a pro¬ 
gramming facility plus a wide range 
of maths functions. 


■ Include information directly into 
the Worksheet from VizaWrite and 
almost any other system. 

■ Simultaneous display of work¬ 
sheet and line or bar graphs. 


■ Worksheet manipulation lets you 
Search, Sort, Copy, Move, Delete 
and Insert by row, column or a 
range. 

■ Text editing facilities for letters, 
invoices, report headings etc. 


VizaStar integrates three important electronic 
aids to your business or home office. 

A fast and easy-to-use package - VizaStar is a 
comprehensive information processor that 
includes an electronic worksheet, information 
filing system and simultaneous on-screen 
graphics. 

VizaStar has been designed to incorporate 
the very latest in user-friendliness - so now you 
can handle your all-important information in 
many new ways and in a quick and effective 
manner. 

The information filing capabilities 
of VizaStar enable you to store 
your information onto disk in 



an ordered and instantly retrievable form. This 
means that you can quickly pick out individual 
or entire groups of related information to 
create lists, statements, labels or reports. 

VizaStar is the ONLY program of its kind on 
the Commodore 64. Completely consistent 
with the VizaWrite word processor, VizaStar 
provides a totally comprehensive office 
system. 

VizaStar costs just £99.95 (incl. VAT) 
from your computer dealer and 
selected stores. Please write for 
more details and the name and 
address of your nearest 
dealer. 


■-SOFTWARE' 


VIZA SOFTWARE, 9 MANSION ROW, 
BROMPTON, GILLINGHAM, KENT ME7 5SE 
TEL: MEDWAY (0634) 813780 

Dealer enquiries welcome. 
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• SEAT HEIGHT AUTOMATICALLY ADJUSTABLE 

• COMPRESSED AIR ACTION 

• BACK REST ADJUSTABLE, BOTH IN HEIGHT AND 
ANGLE 

• EASY SPRING ACTION 


urn to ococ 

JUUI\ I U\D 



ITALIAN FURNITURE 


I m AGLIARDI 


GT Britain - Switzerland - Italy - 

509 KINGS ROAD, CHELSEA 
LONDON SW10 OTX 
Tel: 01-352 3663 
Telex: 888142 


s £115 

plus postage and packing 


r-- 

I NAME_ 

J ADDRESS. 

I - 

' TEL: 



EWTRENDS 
ECHNOLOGY 


DEW 

w 


THE NEW MANNESMANN-TALLY 

MT-80 PLUS 


100 CPM, Bi-directional, alterna¬ 
tive font, 4k buffer, italics, super/ 
subscript and bit image graphic I to r, 

103 semigraphic units, international 
specials US, German, French, Spanish, 
Swedish, Greek, Danish, Japanese, 192 ASC 
II characters. 


THIS MONTH ONLY £175.00 


DEW 

w 


EWTRENDS 
ECHNOLOGY 


MEDIA SPECIAL 

t * WWm 

DISKETTES, CASSETES, LIFETIME * VS 

GUARANTEE AGAINST l TIl 

MANUFACTURERS DEFECTS 


5V4 Disks 

SS/SD 

SS/DD 

DS/DD 

Newtrends (packs of 10) 

1300 

1500 

1800 

Newtrends(each) 

150 

170 

190 

Newtrends, DBl S*des/D8L Density (packs of 10 orHy) 

For Commodore 1541 drive, Appe II. lie. III, Frankir 1-4Packs £19.60 


5 Packs Pius £19 

5V4 Disks 


SSDO 

DS/DD 

BASF (Quanmetnc) 48 tpi 


16 5C 

1960 

3M48tpi 


1650 

1960 

D/san 95 tpi 


24 50 

3050 


ZIDEX NASHUA CONTROL DATA FUJI SONY VERBATIM 


Avanabic at Discount Prices on reauest - Schools aooty on office letterhead “or Super Discont 

Cassettes Per 10 Per 100 Reel to Reel Data Cartridges (As Illustrated) 

C-10 2 90 2500 C-10 450 4300 

C-15 3 00 2600 C-15 4 75 4500 

Accessories 

Library Cases 280 Lock Box (40 Diskettes) 1850 Lock Box (80 Diskettes) 2250 


COMPARE OUR PRICES BOTH WAYS 


COMPUTERS 




Apricot Xi 10 256K RAM, 10Mb Winches¬ 
ter, 9" monitor (hi res), STD software 
package including MS DOS 2.0 GSX 
graphics, microsoft basic interpreter, con¬ 
figurator, utilities, asynch comms, super 
calc, super planner and superwriter and dot 
matrix printer. 


Sanyo 775, 2 x 360 disk drives, 256 Kb 
RAM, colour portable, IBM PC keyboard, 
Wordstar, Calc Star, MS DOS 211 Z 
expansion slots accepts all ML APL IBM 
cards. 

£2150 


£2775 


ASK ABOUT ABS ORB. TRUE MULTI USER SYSTEM 


For 

Daisywheel 

add 

£103 


Sanyo 555, 2 x 160K drives, 128K RAM, 
Calc Star, MS DOS, Basic, Wordstar/ 
Mailmerge, Infostar, 

CRT-36 Monitor, MT-80 
dot matrix printer and 
cables. 

£1175 


PRINTERS DOT MATRIX 


Epson 

Inc VAT 

Ex VAT 

P-40 

74.75 

65.00 

P-80 

155.25 

135.00 

RX-80 (T)(100CPS) 

218.50 

190.00 

FX-80(160CPS) 

373.75 

325.00 

LQ-1500(inc l/F) 

989.00 

860.00 

Seikosha 

GP 50A (40CPS) 

97.75 

85.00 

GP100 P or S 

181.70 

158.00 

GP 250X (50CPS) 

218.50 

190.00 

GP 500A (50CPS) 

189.75 

165.00 

Realtime 

S-700 Multi Font 

Vario Printer 


3300.00 

Toshiba 

2100 G (RS232) 

1541.00 

1340.00 

NEC 

P3(132col) 

615.25 

535.00 

Hermes - 18 Wire Print Head Draft & HLQ Mode 



PRINTERS — DAISY WHEEL 


Brother 

Inc VAT 

Ex VAT 

HR1 (P)(16CPS) 

343.85 

299.00 

HR15 (P)(20CPS) 

402.50 

350 00 

HR25 (P)(25CPS) 

690.00 

600 00 

HR35 (P)(35CPS) 

931.50 

810 00 

CE-51 

419.75 

365.00 

Diablo 

620 (RS232)(20CPS) 

810.75 

705.00 

630 ECS (40CPS) 

2012.50 

1750.00 

Epson 

DX-100(P)(20CPS) 

476.10 

414.00 

Qume 

QU 12P(20CPS) 

540.50 

470.00 

QU 1140 W0/1 (40CPS) 

1357.00 

1180.00 

Silver Reed 

XP 500 (Centronics) 

329.00 

300.00 

XP 500 RS232 

379.00 

345.00 

TEC 

TE040 P or S (40CPS) 

1028.10 

894.00 

TE055 or S (55CPS) 

— 

— 


HE 612B (RS232) 1753.75 1 525.00 

Call lor combinations of equipment and software. We will mix and match to suit your individual needs. 


NEWTRENDS TECHNOLOGY LTD, 35 NORTH AUDLEY STREET, LON SE1 7SJ 


1 I enclose Cheque/P.O. for £ 

I Please send me_ 

I Name __ 


I Address _ __ 

| Please add £1.50 p&p for orders under £20 (Europe £2.00). Airmail at cost. 

. Make Cheques/P O s payable to NEWTRENDS TECHNOLOGY LTD. 
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DISKETTES 



UNBEATABLE VALUE 


5W' DISC 

1-4 

Boxes 

5-9 

Boxes 

10+ 

Boxes 

SINGLE SIDED 

Description 

Ex. VAT 

Ex. VAT 

Ex. VAT 

Double Density 

40 Track 48 TPI 

11.90 

10.90 

9.90 

Double Density 

80 Track 96 TPI 

17.90 

16.90 

15.90 

DOUBLE SIDED 

Description 

Ex. VAT 

Ex. VAT 

Ex. VAT 

Double Density 

40 Track 48 TPI 

16.90 

15.90 

13.90 

Double Density 
80 Track 96 TPI 

19.90 

18.90 

17.90 

PLASTIC LIBRARY CASES £1.50 Ex. VAT 

Packing & Delivery 75p per box or Free for 10 + boxes 


Education Authorities, Dealers & OEM's can 
obtain quantity discounts on 8", 5V4" & 3V2". 
Please phone for prices. 


AIM is a well established company 
in the United States and Great 
Britain and our reputation is such 
that we supply only prime quality, 
American manufactured Diskettes 
with Lifetime, no quibble, guaran¬ 
tees. 


We AIM to dramatically reduce 
your operating costs, so why not call 
us for all your requirements. 


AIM Diskettes are shrink wrapped, 
packaged in boxes of ten and come 
complete with hub ring, sleeve, write 
protect and coloured library labels. 


Please send the following quantity of AIM DISKETTES 

Description 

Qty 

Price (ex VAT) 

10 SS/DD 40 T 48 TPI 



10 SS/DD 80 T 96 TPI 



10 DS/DD 40 T 48 TPI 



10 DS/DD 80 T 96 TPI 



Plastic Library cases £1.50 



Total value exclusive of VAT 


Total packaging & delivery 


Sub-Total exclusive of VAT 


VAT at 15% 


TOTAL VALUE (payable to AIM) 



ADVANCED INTERNATIONAL MARKETING (UK) LTD 

74a Heath Road, Twickenham, TW1 4BW 

Telephone: 01-891 3644. Telex: 946461 

(USA) 111 West St John Street, San Jose, Cal 95113 

Name. 

Address. 

. Post code. 

Please debit my Access card, No. 

Signature: 
































































.computer 


[CENTURY 

COMMUNICATIONS 


HOME COMPUTER BENCHTESTS 
is just the book you need if you are 
thinking of buying a home micro. 


HOME COMPUTER 
BENCHTESTS 

Edited by Peter Bright 


The reviews in Home Computer 
Benchtests, written by top microcomputer 
professionals, cover the hardware, 
software, documentation, prices and 
technical specifications of all the machines. 
There is also a general conclusion on each 
computer, summarizing its potential and 
limitations. 

MICROS INCLUDED ARE: 

Atari XL Electron 

BBC Micro Oric Atmos 

Commodore 64 Sinclair QL 
Dragon Spectrum 


192pp £5.95 

. Available through your local bookshop if you 

experience any difficulty please fill in the 
coupon below. 


ORDER FORM 

Please debit my Barclaycard/Access account 

To: Gill Small, Tiptree Book Services Ltd, 

Church Road, Tiptree, 

Colchester, Essex C05 OSR 

Please send me copy/copies of the HOME 

COMPUTER BENCHTESTS edited by PETER 

number (delete as appropriate). 

Account number II II i II 

Name. 

Address. 

BRIGHT at £5.95 per copy 


1 enclose my cheque/postal order for £ 

Signed. 

(cheques should be made payable to Tiptree 

(Home address please if paying with a credit card). 

Book Services Ltd) 

Please allow 28 days for delivery. 
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COMPUTERS 

BBC 


BBC Model B £362.00 

BBC Model B + Disc Interface £445.00 

BBC Model B + Econet Interface £447.00 

BBC Model B + Disc & Econet Interface £517.00 

Z80 Second Processor £399.00 

6502 Second Processor £199.00 

Acorn Bitstick £375.00 

Acorn IEE Interface £325.00 

BBC Prestel Receiver £132.00 

BBC Telex Receiver £225.00 

Speech Interface £54.00 

ELECTRON 

Electron £189.00 

Electron Me + My Micro Pack £229.00 

Plus 1 Interface £59.95 

Plus 3 Interface (DFS/Drive) £225.00 

BBC FIRMWARE 

View Word Processor £55.00 

Word Wise Word Processor £37.00 

Viewsheet £55.00 

Speech Synthesiser £54.00 

UltraCalc Spreadsheet £74.00 

Graphics ROM £32.00 

Disc Doctor £32.00 

Print Master £32.00 

Communicator £65.00 

Acorn 1.2 0/S £11.50 

Acorn Basic II £32.00 

Termi Emulator £32.00 

Gremlin Debug ROM £32.00 

Caretaker £32.00 

Toolstar £33.00 

Commstar £33.00 

BCPL ROM £99.00 

System ADE ROM £60.00 

System SPY ROM £30.00 

Edword User Pack £44.00 

Edword Teacher Pack £25.00 

Merlin Scribe £59.00 

ExMon (Beebug) £27.00 

Toolkit (Beebug) £27.00 

Mu-ROM (Beebug) £27.00 

Gemini Datagem database £125.00 

BBC UltraCalc £69.00 

BBC Toolbox £20.00 

BCPL ROM + Discs + Manuals £95.00 

Logo £69.00 

Iso-Pascal £69.00 

Beebug Help ROM £25.00 

Beebug Sleuth £29.00 

EXPANSION BOARDS 

Raven 20 (upgrade BBC to 52K computer) £69.95 

RAM-AMP 6 socket + 16K RAM £55.00 

6 Eprom socket + 32K RAM £65.00 

1X16K RAM Board £20.00 

Eprom Programmer 

(Blow all your BBC Eproms) £49.00 

BBC UPGRADES 

A-B upgrade £110.00 

DFS Interface £120.00 

Econet Interface £69.00 

Speech Interface £54.00 

DISC UTILITIES 

View Index £14.95 

View Printer Driver generator £11.50 

Hi-View £59.00 

Acornsoft Database £15.00 

Clares Betabase 40/80 £23.00 


Clares Graphdisk 40/80 

£12.95 

Clares Replica II Disc Copier 40/80 

£11.95 

Clares The Key 40/80 

£12.95 

Beebugsoft Masterfile 

£19.00 

Beebugsoft Design 

£19.00 

Microtext (cassette) 

£49.80 

(disc) 

£59.85 

BCPL Calculation Package 

£19.00 

Spellcheck II 

£31.00 

MONITORS 


Microvitec 1431 Standard Res 

£189.00 

Microvitec 1451 Medum Res 

£289.00 

Microvitec 1441 High Res 

£399.00 

Microvitec 2031 20" Standard Res 

£315.00 

Microvitec Sinclair QL 

£270.00 

Philips BM7502 V H. Res (Green) 

£85.00 

Normende TV/Monitor 


+ Remote control 

£249.00 

Ferguson CTV + RGB 

£240.00 

Philips CTV + RGB 

£229.00 

Kaga RGB Vision III 12" 

£369.00 

Kaga 12" H.R. Green 

£118.00 

Sanyo SCM 14" VHR 

£425.00 

Novex 1414 colour Monitor 

£215.00 

DISC DRIVES 


BBC Single 100K Drive 

£99.00 

BBC Dual 200K 

£189.00 

BBC Dual 200K 40 Track 

£159.00 

BBC Dual 400K 40 Track 

£299.00 

BBC Single 400K 80 Track 

£175.00 

BBC Dual 800K 80 track 

£349.00 

BBC Single Power Supply 

£20.00 

BBC Dual Power Supply 

£29.00 

PRINTERS 


Brother EP44 

£228.00 

Brother HR5 

£148.00 

Canon PW1080A160 CPS(NLQ) 

£325.00 

Canon PW1156A 160 CPS (NLQ) 

£430.00 

Kaga KP810 (NLQ) 

£289.00 

Kaga KP910 (NLQ) 

£399.00 

Kaga RS232 + 2K buffer 

£95.00 

Ensign 1650 165 CPS 

£305.00 

Epson RX80T 100 CPS 

£224.00 

Epson RX80F/T 100 CPS 

£240.00 

MP 165 (NLQ) 

£316.00 

Panasonic KP1091 

£325.00 

Seikosha GP100A 

£189.00 

Epson RX1OOF/T 100 CPS 

£396.00 

Epson FX80 160 CPS 

£370.00 

Epson FX1 OOF/T 160 CPS 

£494.00 

Shinwa CP80 

£199.00 

Riteman Compact 120 CPS 

£199.00 

Star Gemini 10X 120 CPS 

£230.00 

Star Gemini 15X 120 CPS 

£339.00 

Epson 8143RS232 Interface for FX & RX 

£34.00 

Epson 814RS232 Interface with 2K 


Buffer X On/Off 

£65.00 

DAISYWHEEL PRINTERS 


Brother HR15 

£378.00 

Brother HR15 Keyboard 

£155.00 

Brother HR15 Sheet Feeder 

£212.00 

Brother HR15 Tractor Feed 

£71.00 

Ouen Data 20 CPS 

£249.00 

Juki 6100 18 CPS 

£340.00 

Juki Single Sheet Feeder 

£230.00 

Juki tractor Unit 

£115.00 

Juki RS232 Interface 

£74.00 

Juki Spare Daisywheel 

£16.00 

COLOUR PRINTERS 


Canon PJ1080A 7 Colour 40 CPS Ink Jet 

£440.00 

Seikosha GP700A 7 Colour 50 CPS 

£399.00 


DISKS 

Very high quality Fuji 

Diskettes, guaranteed for life 
at only £20.00 per box 
(Double-sided 80 track) 

MODEMS 


Pace Nightingale 

£135.00 

(inc Comstar ROM) 

£155.00 

WS2000 


A world standard modem switchable between 75, 

300/300. 600, 1200/75. 75/1200 baud rate. This is 

the only modem you would ever likely to need to 

communicate with any computer throughout the world. 

Modem 

£148.00 

Lead 

£7.50 

Auto-Dial 

£34.00 

Auto-Dial Cable 

£4.50 

Auto-Answer Card 

£34.00 

Telemod 2 


Switchable modem between 1200/75 and 1200/1200 

baud rate that allows you to communicate with 

services 

like Micronet. Prestel. Easylink or with other computer 

users at 1200 baud rate. 


Modem 

£84.00 

Lead 

£5.00 

Software 

£19.95 

Telemod 3 


BT approved - switchable between 75. 300/300, 

1200/75. 75/1200 and allows you to communicate 

virtually anywhere in the world. It will allow you to 

communicate with services like Micronet, Telecom Gold. 

Prestel. One-to-One, Easylink, Microweb. It comes as a 

standard with built in board for auto answer. 


Modem 

£170.00 

Lead 

£8.00 

Software 

£19.95 

BBC BUSINESS SOFTWARE 


GEMINI 


Cashbook Acc. 

£95.00 

Beebcalc 

£19.95 

Inv. -i- Statements 

£19.95 

Commercial Acc. 

£19.95 

Mailing List 

£19.95 

Database 

£19.95 

Stock Control 

£19.95 

Home Accounts 

£19.95 

Word Processor 

£19.95 

Please add £4.00 for Disc Version 


ACORNSOFT 


Invoicing Order Processing 


Mailing List Purchasing 


Stock Control Accounts Payable 


Accounts Receivable 


Price £23.95 each 



WORD PROCESSING 

BBC 1 

BBC Mod. B. View of Wordwise. High Res. Monitor. Quen 
Data daisywheel printer, Cassette recorder with 10 
cassettes and all the necessary cables and printer paper. 

BBC 2 

BBC Mod. B + DFS, View or Wordwise. 100K BBC 
drive. High Res. Monitor. OuenData daisywheel printer. 

10 diskettes and all the necessary cables and paper 
£883.00 

BBC 3 

Same as BBC 2 but with 400K drive £963.00 
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BBC 4 

BBC Mod B + DFS, View or Wordwise. 800K Dual Disc 
Drive, High Res. Monitor, Juki 6100 daisywheel printer, 
10 of 80 track Diskettes and all the necessary cables 


and printer paper £1,275.00 

ACCESSORIES 

BBC Data Recorder £35.00 

DR6 Data Recorder £25.00 

Tornado Joysticks SW self-cen PR £13.95 

Quickshot + l/F for BBC £19.95 

Sureshot Joystick £18.00 

BBC Dust cover £3.50 

RH Light Pen £44.00 

Graph Pad £115.00 

BB Key Function key mask £1.50 

Disc storage box £18.00 

Disc storage box (80) £24.00 

Printer dust cover £4.50 

Monitor dust cover £4.50 

Listing Paper 9.5" x 11" 

(2,000 sheets) £15.00 

Data Cassette Cl 5 £0.40 

LEADS 

Cassette Leads £3.00 

5 pin DIN to 6 pin DIN (RGB) £3.00 

Monochrome monitor lead £3.25 

Disc Drive power leads to BBC (single) £4.50 

(dual) £5.00 

Disc Drive Ribbon Cable (single) £8.00 

(dual) £10.00 



EXPANSION BOARDS 

RAVEN 20 BOARD 

The RAVEN-20 is a 20K RAM EXPANSION for the 
BBC Micro, Model B, fitted with O.S. 1.2. 

This specially designed product plugs in to the CPU 
socket of your micro (centre socket of the 3 available) 
with the minimum of effort. The pins are specially 
custom made, thus avoiding any possible damage to the 
circuitry. 

The RAVEN board provides the user with an extra 20K 
of usable RAM in screen modes 0 to 3. This together 
with the aid of software makes the system completely 
transparent to both the user and the computer. 

The RAVEN-20 software ROM gives much more than 


just the standard commands, it has been programmed to 
give more and better commands! Priced at £69.95 
inclusive of VAT. Please add £1.50 for post and packing. 



RAM ROM BOARD 

The RAM-ROM extension board gives an extra 6 
sockets for extra ROM's and 2 slots of RAM. This RAM 
is not an extension of BASIC. It is intended that the 
RAM be used to develop your own ROM based software. 
There are in fact seven sockets on the board, the 7th 
replaces the socket on the main board that would 
otherwise be taken by the ROM board, (the RAM-ROM 
board can accommodate both 2764 type EPROMS as 
well as 27128 EPROMS and ROM). 

The RAMAMP board will not cause overheating. It 
comes with fully fitting instructions, tested and heat 
tested before despatch. 

Prices. 1 x 16K RAM fitted £55.00. 2 x 16K RAM 
fitted £65.00 

BOOKS 


30 Hour BASIC (BBC Micro) £6.95 

35 Educational Programs for BBC £6.95 

36 Challenging Games for BBC £5.95 

40 Educational Programs for BBC £5.95 

100 Programs for BBC Micro £6.95 

Cassette version of above £10.00 

6502 Application Book £11.95 

6502 Assembly Language program £13.95 

6502 Assembly Language 

Subroutines £14.25 

6502 Machine Code for Beginners £5.95 

6502 Machine Code for Humans £7.95 

6502 Software Design £10.50 

A young persons guide to BBC Basic £4.50 

A Beginners guide to LISP £10.95 

Advanced Machine Code Technique 
for BBC £7.95 

Advanced User Guide for BBC Micro £11.95 

Advanced Graphics with BBC £9.95 

Advanced 6502 Programming £12.45 

Assembly Language Programming on 

BBC Micro £7.95 

Advanced Programming Techniques for the 

BBC Micro £7.95 

BBC Basic £7.95 

Assembly Lang. Prog, on BBC £7.40 

BBC BASIC £5.95 

BBC Computer Magic £5.50 


BBC DIY Robotics & Sensors 

£6.95 

BBC Forth 

£7.50 

BBC Lisp 

£7.50 

BBC Micro An Expert Guide 

£6.95 

BBC Micro Book BASIC Sound & 


Graphics 

£7.95 

BBC Micro Graphics and Sound 

£6.95 

BBC Micro Programs in Basic 

£5.95 

BBC Micro Revealed 

£6.95 

BBC Micro Assembly Lang. Prog. 

£7.95 

BBC Micro Disc Companion 

£7.95 

BBC Micro in Education 

£6.50 

Basic programming on BBC Micro 

£5.95 

CP/M The software BUS 

£8.95 

CP/M Users Guide 

£13.95 

Creating Adventure Programs on 


BBC Micros 

£6.95 

Creative Graphics Cassette Acornsoft). 


Has 36 graphics programs 

£8.95 

Creative Graphics on BBC Micro 

£7.50 

Complete Programmer for BBC 

£5.95 

Discover BBC Machine Code 

£6.95 

Discover FORTH 

£13.95 

DIY Robotics & Sensors with BBC 

£6.95 

Exploring FORTH 

£6.95 

Further Prog, for BBC Micro 

£5.95 

FORTH Programming 

£14.40 

Functional Forth for the BBC Micro 

£5.95 

Games on your BBC Micro 

£2.95 

Games BBC Compuer Can Play 

£6.95 

Getting more from your 


BBC & Electron 

£6.95 

Graphs & Charts on BBC Micro 

£7.50 

Graphic Art for BBC Computer 

£5.95 

Graphs and Charts (Cassette) 

£7.50 

Introducing the BBC Micro 

£5.95 

Introduction to FORTH 

£9.30 

Interfacing projects for the BBC Micro 

£6.95 

Introducing LOGO 

£5.95 

Lt your BBC teach u to program 

£6.45 

LISP 

£9.25 

Logo Programming 

£8.95 

Mastering CP/M 

£13r65 

Programming the 6502 

£11.95 

Programming the Z80 

£14.25 

PASCAL 

£9.25 

Structured Prog, with BBC BASIC 

£6.50 

The Complete FORTH 

£6.95 

Using Floppy Discs with BBC Micro 

£5.95 

Using BBC Basic 

£6.95 

Using 6502 Ass. Language 

£14.50 

Wordstar & CP/M made easy 

£6.95 

BEST SELLERS 


Frak (Aardvark) 

£8.95 

Micro Olympics (Database) 

£5.95 

Chuckie Egg (A'n'F) 

£7.00 

Fortress (Pace) 

£7.95 

Contract Bridge (Alligata) 

£5.35 

Mini Office (Database) 

£5.95 

747 Flight Simulator (Dr Soft) 

£7.15 

Elite (Acornsoft) 

£14.95 


All prices inclusive of VAT. Please add £1.50 for P&P. 


HOW TO ORDER 

You may purchase any of the items listed by 
cheque made payable to: Twillstar Computers 
Ltd. Barclaycard or Access. All you have to do is 
fill in your requirements on a separate sheet of 
paper, post to us and we will despatch with 24 
hours, subject to availability. All prices 
inclusive of 15% VAT. ADD £2.50 P&P for orders 
below £150. Over add £8 P&P. Credit card 
holders may order by telephone. Give card 
number, name, address and items required. 
Please note VAT is not charged on export 
orders. Export customers please ring for details 
of P&P. 





TELEPHONE ORDERS 

(01)5745271 


Open 

6 days a week 
9am to 7pm 
Monday to Saturday 



Twillstar Computers Limited 


17 Regina Road, Southall, MIDDLESEX, UB2 5PL. TEL: (01) 574 5271 
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A NEW product from Bits Per Second 

ABASE+ACE 


BEATS 

1 - 2-3 

dBASE II now has Graphics! 


T he data base Graphics Extension (dGE) adds 
28 new functions to dBASE II, allowing you for 
the first time to generate hi-res graphs and charts 
on-screen directly from dBASE programs. 

dGE facilities include - pie, bar, X-Y and polar 
graphs-statistics and best-fit functions - multiple 
fonts - hardcopy printing - graphics drawing 
primitives. 


Order your dGE direct for only £90 

+ VAT (inc p&p) 


For product information and examples of 
dBASE/dGE programs and output call us on 
Brighton 699720 or 693744 
Versions: Sirius/Victor and Act Apricot. Also, IBM + 
Colour Graphics board/Hercules board/Quadram. 
Dealer enquiries welcome 


bitsper 

second 


Bits Per Second Ltd. 

9 Sudeley Terrace, Brighton BN2 1 HD 
Telephone: (0273) 699720/693744 


QUESTION: 

Which payroll system offers all lhi- Iratures of a mainframe package * 
including BAGS* - yet runs on a microcomputer? 

ANSWER: 

WISPAY 

The Definitive Fax roll System lor microcomputers 

XI ispay is probably the most advanced system »l its type on the market today and has 
many significant ady anlages (or the user 

• Proyen in bureau and in-house use 

• Fully maintained and supported 

(Racked up by a "helpline service and a policy of continuousdeyelopment) 

• Conforms to all statutory requirements - tax NHI and SSP 

• Extremely cost effectiye 

• \ery easy to use - no specialised computer know ledge needed 

• Input may be direct from time sheets, clock cards, etc. 

• Comprehensiye standard reports 

• Full audit trails for the satisfaction of the auditors 

• Powerful user defined report facility 

• Payments by cash, cheque, credit transfer or yia the hankers automated clearing 
sen ice 

• Handles a yariety of company pension schemes 

• Access to information password protected 

• No limit to si/e of payroll 


UI SPAA will run on any 8 Bit or lb Hit microcomputer capable ol supporting CP Mor 
MS-DOS. Requires a minimum SbK RAM and at least two tloppy disks or one hard disk 
(8" discs required for HALS). Dealer enquiries welcome 

r 


* 


ll.isl ! s'! 

It M|il :i 

SfJILMSS I Id 

11 Hill Street Wisbech 
Cambridgeshire PE 13 t BA 
Tel Wisbechi0945i64146 


fo* hiitn** mlo pteist compiti* i mart to m* address on me left 


POSITION 
COMPANY 
IE If PM0NE NO 


NEW GAME FOR THE AMSTRAD 

TIME BOMB 

£7.65 including VAT + P&P 

NEW GAME FOR THE SPECTRUM (16K & 48K) 

SPECTRABUG 

£5.35 including VAT + P&P 


Send full details to: 

BLACK KNIGHT COMPUTERS LTD. 

PO Box 132, Chislehurst, Kent, BR7 6I J 


282 PC W 














SP-1500/SP-5500 

★ IBM™/Epson™ code compatible 

★ 180 cps bi-directional 

★ Near-letter-quality 

★ High resolution bit image graphics 

★ Down loadable character sets 

★ Buffer 3 Icb input data. 256 user defined 
character compatability riTn/r/K 

★ 136 or 80 col 


SP-1200 PLUS 

★ IBM™ PC/Epson™ code compatible 

★ Near letter quality 

★ High resolution bit image graphics 

★ 120 cps optimised bi-directional 

★ Low tear-off r* 

★ Fanfold, roll or cut-sheet paper X, 


★ 4 colour plotter/printer 

★ A4 and roll paper 

★ Centronics parallel interface 

★ Screen drivers available 

★ 80 column 

★ Inbuilt graphics commands 


£199 


PERIPHERAL 
PRODUCTS FROM 


TATUNG 

VT4200 


dotofox 


Please call for price list on 
full range of peripherals 

Datafax Ltd 
Datafax House 
Bounty Road 

Basingstoke, Hants RG21 3BZ 
Tel: 0256 464187 Telex: 268048 

Substantial Trade OEM Discounts Available 
All prices exclude VAT 


DEC. VT52/ANS11 X3.64 (VT100) 

NEW FULL D.C. D200 

+ 8 more emulations 

NEW ‘Tektronix 4010/4014 
emulation option, menu, set-up 

'Tektronix is a Reg Trade Mark ol Tektronix Inc 


WYSE 50 & 75 

14" monitor DEC VT52/ANS11 
X3.64 (VT100) 

80/132 columns. Menu set-up. 

Televideo 910. 925, ADDS 
Viewpoint Hazeltine emulations 


IBM™/ 

COMPATIBLES 

10mB WINCHESTER 
UPGRADE 


KENNEDY 6500 

60mB 

tape streaming cartridge 


complete with all leads, controller, 
software etc. 

3 1 /2" Rodime Winchester 
in 5Vi" frame 


3W' DRIVES 

CHINON, EPSON, TOSHIBA etc 

Excellent quantity pricing for OEM's 
Ring for Evaluation pricing 
Fully cased units available with or without PSU 
We possibly distribute the widest range of disc drives 
in the U.K. at the lowest OEM prices 
Call now for details of Winchester. 8”. 5 W. Vh" 
and 3” disc drives 


FULL WARRANTY 


TOSHIBA 5’/4 DRIVES 

UNCASED _ _ 


BBC DISC DRIVES 

UNCASED 


★ Fast Ramp up time 

★ Fixed head (Cartridge move's to head) 

★ Direct drive motor 

★ 16K Buffer 

QIC 02.36 and SCSI interfaces 

Fu//y packaged units available for 
IBM PC etc 


Single 400KD.S.80T . 

As above but with P.S.U. ... £ 

FULL RANGE OF OTHER BBC 
DISC DRIVES AVAILABLE 


(HALF HEIGHT) 

ND-04D D.S. 40T 500K . £11 i 

ND-06D D.S. 80T 1 mb . £12J 

FULL HEIGHT FRONT PANELS AVAILABLE 
1 YEAR WARRANTY 


Ring now for full brochure of over 40 Disc Drives 
including Winchesters (10 - 190mB). 

5V*”. 3 W, 3" Drives, Cases. Controllers. Apple™ 
Drives. PSU’s, Leads. Diskettes etc. 


ACORN 
DFS £90 
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SCHMITT COMPUTER SYSTEMS 

We are wholesalers and producers 
of peripherals for Commodore 64 
and Vic 20 — like plastic covers, 
music keyboards, printer bases, 
diskette doublers etc. 


We are buyers of hardware in 
big quantities and look for 
general contacts with other 
wholesalers and distributors 

Please phone or telex us for 
further information 


SCHMITT COMPUTER SYSTEMS 

6101 BRENSBACH-4 WEST GERMANY 
Tel: 010-496 06161/2039 
Telex: 4191941 

___ / 


» ChipChat * 


Modem 



ipChat modems are the most versatile and up to date available at the 
e With autoanswer as standard and nteigent autodial with speed 
conversion as an option, ChipChats may be used to access computers 
and databases such as Prestel, Micronet, Momeink and BT Odd. 
ChipChats support the CCITT V21 protocol 300/500 baud and the V23 
protocol: 1200/75, 75/1200 and 1200/1200 (half duplex). Where local 
regulations permit, Bel standard operation may be used for dialog U5 
databases. 

use the latest technology and provide valuable extra features 
o-dfecomect to save your telephone bis, and speed 
conversion for operation with PCs. A ful complement of LEDs monitor 
data flow and the status of handshake ines on the Cannon D-type 
connector. 

ChipChat CC2123A Autoanswer £130.35 (£149.90 inc VAT) 

ChipChat CC2123AD Autodial £165.13 (£189.90 inc VAT) 

P&P £2.70 + VAT Approval Applied Eor 



Dtgisoh/e Limited 
Atre end Calder WbrKs 
Cinder Lane, Castleford, West Yorks WF10 1LU 
Tel: 0977 513141/4 Telex 557661 AGRAM G 


AMERICAN & BRITISH 
COMPUTER 
BOOKS & MAGAZINES 

We offer a World-Wide service for books from all 
publishers and more than 50 magazines. 

Please fill in the coupon and ask for monthly listing of 
NEW books and magazines. You may also subscribe to the 
following popular magazines starting from the current 


issues. 

Europe 

Other 

AMSTRAD CPC 464 USER 

£19 

£27 

BYTE 

£26 

£32 

COMMODORE USER 

£18 

£28 

PERSONAL COMPUTER WORLD 

£19 

£28 

QL USER 

£18 

£28 

SINCLAIR PROGRAMS 

£18 

£28 

SINCLAIR USER 

£19 

£29 

YOUR COMPUTER 

£21 

£32 


These are SPECIAL 6 months Trial Offer Prices. 
Please fill the coupon and send it with your cheque to: 

COMPUTER BOOKS AND 
MAGAZINES — HAULSTERM LTD 

91 Exeter House, Putney Heath , London SW15 
Tel: 01-788 8746 

Name.Tel:. 

Address.. 


I wish to subscribe for 6 months to the following magazines: 



Enclosed please find a cheque for Total £. 

Please send me list of books and other magazines. 


APRICOT COMPUTERS 
AT LOW, LOW 
PRICES 


UP TO 22V2% 
DISCOUNT 
CASH & CARRY 


UP TO 15% DISCOUNT 
WITH FULL 
IMPLEMENTATION 
SERVICE 



ALL MAJOR 
SOFTWARE AND 
PRINTERS 


ALLIANCE COMPUTERS LTD 

Brookfield Industrial Park 
1210 Lincoln Road 
Werrington 

Peterborough PE4 6LA 
Telephone: 0733 77100 
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SUPPLIES SAVE £££’s 


DISKETTES 5*" 

per box 

Total inc. 
P&P& VAT 

SS DD 

3M 5i" 

9.40 

11.40 

SS DD 

12.80 

15.30 

DS DD 

17.00 

20.20 

DISKETTES 3V 

SS DD 

39.00 

45.50 

DS DD 

54.00 

62.80 

DISK STORAGE 

10x51 SEE 10 

1.75 

2.85 

30 x 51 Rexel 

5.95 

8.00 

40 x 51 ABA Lock Lid 

12.50 

16.40 

90x51 ABA Lock Lid 

16.50 

21.30 

60 x 31 ABA Lock Lid 

16.00 

20.40 

LISTING PAPER 

11 " x 91" 250 

2.00 

2.85 

11 " x 91" 2000 

12.00 

16.00 

Exact A4 80gsm 2000 

18.00 

23.00 

LABELS (cont) 

90x36—1000 

4.25 

6.00 

90x49—1000 

5.90 

7.90 

102 x 36—1000 

4.60 

6.45 

RIBBONS 

per ribbon 

Epson FX/MX 80 x 5 

4.50 

5.75 

Epson FX/MX 100 x 1 

6.90 

8.50 

Walters VM 2000 x 1 

4.20 

5.40 

Juki 6100 x 6 

2.25 

3.15 

Brother HR 15 MS x 6 

5.00 

6.30 

Kaga KP 810x6 

5.95 

7.60 

Oki Microline 82 x 12 

1.95 

2.80 

Cannon PW 1080 x 6 

5.95 

7.60 

Ribbon orders for complete boxes 

5% discount off total price. 

Antiglare screen Romag 

14.50 

17.85 

5^ Head Cleaning Kit 

12.50 

15.55 

Mains Filter—Plug 

19.95 

24.00 

Daisywheels: Juki, Brother etc., from £12.50 


The above is just a selection - Now ring us 

on (0707) 50914 

for more incredible prices 

Orders with cheques payable to Micro Media 
at: 

Rydal Mount, 

Baker Street, 

Potters Bar, 

Herts, EN6 2BP. 

Trade & Educational Enquiries welcome 


miron memo miron mei wo 
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The unique boltt 
IREX90+VDU 



MICRO — Ultra Ughtwe 
burgundy, tortoiseshell 


STYLUS — New lightweight ladies fashion 
spectacle. 

One colour only — sherry/gold 


CLIP ON VERSION - for prescription 
spectacle wearers Frame matt black metal 


Classes 


PRICES £22-94 (VAT included). Products individually 
boxed and supplied with soft carrying case. 

The leaders in eye wear technology are now first in the 
field with the unique Bolle IREX 90 plus VDU glasses, 
designed specifically to improve the resolution of screen 
images received by the eye and to increase efficiency. 


•fbolle 

BOLLE UK LTD 

Brunei Close, Ebblake Industrial Estate, Verwood, Wimborne, 
Dorset BH21 6BA 

Telephone: (0202) 824535/6 Telex 418224 AvonG 


Please indicate model, colour and quantity: 

I wish to pay by Access/Barclaycard Please charge to my account. 
My card number is: Cheques accepted. 



SIGNATURE. 
NAME_ 


(BLOCK CAPITALS) 

ADDRESS_ 


EXPIRY DATE. 
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LONDON COMPUTER CENTRE 

1 ALL YOU NEED! 

IBM PC, XT, Portable 



‘Networking 
‘Software 
‘Add-on boards 
‘In stock 

Telephone for prices 


NorthStar^Di 


DIMENSION r 

The IBM compatible 

Multi-user 

system (up to 12 users) 

15Mb hard disk and 2 user stations 
complete with VDU running IBM graphics £3 
Each subsequent work station £5,875 


(8088 CPU 128K RAM) 



£1,395 — — 


apricot 1 


FI 

£1,095 

FIE 

£ 895 

Portable from 

£1,695 

PC twin S/S disks 256K 

£1,595 

PC twin D/S disks 256K 

£1,795 

Xi 10Mb hard disk256K 

£2,545 

Save £285 LCC Special Bundle phone now! 




Olivetti 


M24PC 

M24(XT) 10Mb hard disk 
M21 Portable 



SANYOC 


IBM Compatible 16 bit 


5501 X.160K drive 
550 2 X160K drives 
555 2 X160K drives 
550 2 X800K drives 
555 2 X800K drives 


MM £600 or £1,200 of FREE software! 


£ 749 
£ 775 
£ 999 

£1,085 
£1,170 


TANDY 100 8K 
EPSON PX8 

MODEMS/MONITORS 
PLOTTERS/HARD DISKS 


PRINTERS/ 

ACCESSORIES 

CANON 80 Col 160 cps £ 299 

CANON 156 Col 160 cps £ 399 

EPSON FX80/FX100160 cps phone 

EPSON LQ 1500 Par/Se £ 980 

Fujitsu DPL 24 240 cps £1,495 

FLOWRITER 1600 60 cps £1.600 

TEC F10 40 cps £1.050 

TEC F1500 25 cps £ 395 

JUK118 cps £ 399 

Fujitsu SP320 48 cps £ 980 

PORTABLES 

Compaq IBM Compat from £2,195 

Chameleon IBM Compatible £ 1,595 

16 bit/8 bit FREE SOFTWARE WORTH £1,000 

LAP PORTABLES 

NEC 8201 16K £ 299 

EPSON HX2016K from £ 402 


43 Grafton Way, London W1P SLA (Opposite Maples) 
Opening Hours: 10-7 Mon-Fri. 10.30-4 Sat. 

01-387 44S5 (4 lines) Telephone Answering Service After Office Hours 
Telex: 8953742 


£ 350 
£ 798 


SOFTWARE 


LOTUS 123 

£ 320 

WORDSTAR PRO 

£ 340 

SYMPHONY 

£ 470 

D BASE ll/lll 

£310/£420 

Framework 

£ 420 

Delta 

£ 420 

Pegasus 

phone 

Multimate 

£ 360 

Supercalc 3 

£ 250 

Exact Accounting 

phone 

Graphics Packages 

phone 

Languages. Communications 

phone 



DUST COVERS 



FOR ALL COMPUTER EQUIPMENT 
INCLUDING STACKED SYSTEMS. 


OovOn DustCcrOei's 

CROWN HOUSE, STICKLEPATH, Nr. WATCHET, 
SOMERSET TA23 0LR 
Tel: Washford (0984) 40888 



\ AUTHORISED DEALERS 

PHD TPI Cl /men m PDCHM 


DAY 

run 1 cLtVIUtU • troUN 

ITAH HEWLETT PACKARD • 

control dataset etc 



THE IBM STORY 


Beginning to Grow - Added Memory Chips 64K 

£41 


-Memory Boards 128K 

£183 


-PC Express 128K 

£590 

Growing Faster 

- High Speed Memory 10mb+ 5 removable 

£3100 

Share Facilities 

- Idea Net once only software 

£350 


Board per machine 

£450 


- 2 way switches tor Printers 

£115 

Looking For Colour - Microvitec Colour Monitor 

£360 


-Mylex Colour Card 

£450 


- High Resolution Pluto card 

£900 

Mainframe Comms - Idea 3278 

£750 


-Irma 3278 

£1000 


- Idea 5251 for System 34 36 38 

£850 

Building Services 

- You need Autocad Drawing on 127 layers. 


Design. Asset 

down to phone no on telephone 

£700 

Control Personnel - PC Mouse for ease of input 

£225 

Need to Talk 

- Modems BT approved internal board 

£450 


- Telex facility Braid manager 

£1800 

Need to Print 

- Matrix Epson FX80 

£360 


- Daisywheel Brother HR 15 

£380 


- Near letter quality CDC 80 col 

£495 


- High speed Philips GP300-2 

£1890 

Print Sideways 

- 6 type sizes with sideways 

£48 

Improve Graphics - Graphix Partner 

£98 


- Graphwriter 

£485 

Presentation 

- Polaroid Palette Slides from screen 

£1060 


- Execuvision Slide Library 

£280 

Software 

- Prokey Write Macros Reformat keyboard 

£85 

Accessories 

-Spotlight 

£85 


- Sidekick A Notepad Calc. Calendar 

£48 

Disk Storage 

-InLocableBox sforlOO 

£17 


-Umbox flip storage -80 

£13 

Unwind and 

-Microsoft Flight simulator 

£45 

Relax 

-Night Mission Pinball 

£30 


-Zork 

£30 

Daystar is at your service with a vast product range covering Disks, Vertical Market and Standard 


Software through to Cad Cam Systems 

DAYSTAR COMPUTERS LTD 


\ Unit 3 Diplocks Buildings, Diplocks Way, Hailsham, Sussex BN27 3JF. 


Please Tel. 0323 845130 
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THE 1985 PCW SHOW 



SEEN THERE? 


Don’t miss out. 

Now is the time to book your stand at the eighth 
Personal Computer World Show in September. 

Last year’s show, in its new Olympia setting, was 
a resounding success. It confirmed the status of 
Personal Computer World Show as the nation’s principal 
microcomputer marketing event and the greatest 
launch-point for new products. 

The 1985 show, bigger than any of its seven 
predecessors, will be the essential venue for 
all serious business users. More for them 
to see, more to assess and more to buy. 

The first two days are exclusively 
devoted to meeting the business 
users and the trade. The biggest 
ever array of business, home, hobby 
and education microcomputing 
hardware and software. Plus 
conferences and seminars. 


From 4-8 September 1985, Personal Computer World 
means business. It’s an exciting prospect. So be there. 

Fill in the coupon below to be sure of your stand at 
the eighth and the greatest Personal Computer 
World Show. 

I lb: Roger De’Ath, PCW 85,11 Manchester Square, London W1M 5AB 
■ Phone 01-486 1951 

1 I don’t want to miss out on PCW 85. Send me details and the costs of 
| exhibiting at the show. 

I Name. 



The1985. 

rsonal 

npu 

^-XWorld 


L. 

Show 

ZA 


Position.... 
Address. 


Tel. No:. 


Date. 


-Personal 

by: Computer 


4-8 September 1985 Olympia London 
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WWRE BETTER TO 


SUMMACRAPHICS TABLET 

The ideal wav to produce graphs and 
drawings with your PC. This 6"x 9" 
tablet and pen lets you trace and 
enter drawings simply and quickly. 
With versions available for the IBM, 
Macintosh and dec PCs. 

Phone for prices. 


HEWLETT PACKARD 7475 

The 6 pen graphics plotter to smarten 
up any presentation. Accepts A4 or A3 
- paper/overhead slides and offers a 
wide choice of colours. It also works 
with most graphics software. £1798* 


BROTHER 2024L 

A full featured winner. At 190 cps in 
draft mode and a fast 96 cps for letter 
quality. With built-in tractor feed. 
Moreover, a simple flick of a switch 
changes print styles and LQ1500/ 
Diablo 630 emulation. £1050* 


INTELLIGENCE RESEARCH 
PC EXPRESS 

Boost your PCs processing speed with 
this go-faster board. It typically 
trebles the speed of your IBM PC and 
XT. And adds to your PC's memory. 
Giving you tomorrows performance- 
today. From £693* 




































(BP YOU POSTED? 


MANNESMANN TALLY MT180 

A fast and flexible fiver - at 160 cps in 
draft mode. And 40 cps for pin-sharp 
letter quality. Moreover its German 
built for reliability and is compatible 
with most PCs-inc IBM. £695? 


PERSYST COAX/3270 

If you need to access an IBM 
mainframe... then this is for you. 

It lets your PC emulate 3278 or 3279 
terminals. And at just £995? it also 
includes terminal emulation and file 
transfer software. Full comms 
range available. 


HEWLETT PACKARD LASERJET 

ssssh! A silent but speedy masterpiece. 
300 cps for best letter quality! 
Unbeatable resolution - whether its 
text, charts, or diagrams. And its 
compatible with the IBM PC, and 
Wordstar, Lotus packages etc. £3595* 


mi 
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^ Rapid 
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mners 






a 
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For further information on any of the 
above products... Simply call Rapid 
TODAY on 049a 35638 or fill in and 
return the coupon to 
RAPID WINNERS 
Rapid House, Denmark street 
High Wycombe, Bucks HP112ER 


UK distributors for: Brother * Hewlett Packard * Mannesmann 
Tally * Intelligence Research * Emulex * Summagraphics * 
Intel * ICE * inmos * Paladin (Visicorpl * Scorpion * Living 
Videotext * Consumers Software * 7 eios Software Products * 


Please send me details or arrange a 
demonstration with my local dealer 
for the following products: 

information Demonstration 


Name 


Position 


Company 

Address 


MT180 


x 


Brother 2024L 
HP 7475 
HPLaserjet 
PC Express 
Persyst Coax/5270 
Summagraphics Tablet 
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SHEKHANA COMPUTER SERVICES 


* * * SPECTRUM* * ★ 


OUR 

* * * SPECTRUM* * 

★ 

OUR 


* * * COMMODORE* * * 

OUR 

★ * ★ COMMODORE* * * 

OUR 

Ghostbusters 

RRP 

9.95 

PRICE 

7.50 

Blockbusters 

RRP 

7.95 

PRICE 

6.50 

Ghostbusters 

RRP 

10.95 

PRICE 

8.20 

Select 1 

RRP 

12.49 

PRICE 

10 50 

Knight Lore 

9.95 

7.50 

Eureka 

14.95 

11.25 

Suicide Express 

7.95 

5.95 

SpyvsSpy 

9.95 

7.50 

Underwuride 

9.95 

7.25 

American Football 

9.99 

8.00 

Spiderman 

9.95 

7.50 

Boulder Dash 

895 

6.70 

DaleyThompDecathlon 

6.90 

4.99 

Boulder Dash 

7.95 

5.95 

ZimSalaBim 

9.95 

7.50 

Hobbitt 

14 95 

9.99 

Matchday 

7.95 

5.50 

RunForGold 

7.95 

6.50 

Strip Poker 

9.95 

7.50 

Kongs Revenge 

7.90 

5.90 

White Lightning 

14.95 

12.99 

Jewels of Babylon 

6.00 

4.99 

Psytron 

7.95 

5.95 

Break Fever 

7.00 

5.20 

SherlockHolmes 

14.95 

11.20 

Alien 8 

9.99 

8.00 

Tales of Arabian Nights 

7.00 

5.20 

Combat Lynx 

8 95 

6.99 

Doomsdarks Revenge 

9.95 

7.50 

All Level 9 

9.95 

8.25 

Beachead 

9.99 

7.25 

Lordsof Midnight 

999 

7.50 

Everyone A Wally 

999 

7.25 

Fall Guy 

6.95 

5.20 

Solo Flight 

14.95 

11.20 

Black Hawk 

7.95 

5.95 

Trashman 

5.95 

4.45 

Zaxxon 

7.95 

5.95 

Death Star Interceptor 

9.95 

7.50 

River Rescue 

7 95 

5.95 

Matchpoint 

7.95 

5.50 

AticAtac 

5.50 

3.99 

Bruce Lee 

9.95 

7.50 

Beau Jolly Value Pack 

14.95 

9.99 

TechnicianTed 

5.95 

4.45 

Mugsy 

6.95 

5.20 

NATOCommander 

9.95 

7.50 

Cad Cam Warrior 

9.95 

7.50 

Eddie KiddJump 

7.95 

5.95 

FighterPilot 

7.95 

6.20 

SpitfireAce 

9.95 

7.50 

FI 5 Strike Eagle 

14.95 

11.20 

Dark Star 

7.95 

5.95 

Kong Strikes back 

6.90 

4.99 

My Chess II 

11.95 

8.95 

Black Thunder 

7.95 

5.95 

Star Strike 

5.95 

4.45 

Hobbitt 

14.95 

9.50 

Battle for Midway 

8.95 

6.70 

Space Shuttle 

9.95 

7.50 

Havoc 

7.95 

5.95 

Vahalla 

14.95 

9.99 

Havoc 

9.95 

7.50 

Impossible Mission 

8.95 

7.50 

Hunchback II 

6.90 

5.25 

Chequered Flag 

6.95 

5.20 

Ancipatal 

7.50 

5.50 

Castle of Terror 

9.95 

7.50 

TirNaNog 

9.95 

7.25 

NightGunner 

6.95 

5.20 

All Level 9 

9.99 

8.00 

Hunchback II 

7 90 

5.90 

Airwolf 

6.90 

5.20 

Chinese Juggler 

5.90 

4.50 

TLL 

7.90 

5.90 

Matchpoint 

7.95 

5.95 

Pyjamarama 

6.95 

5.20 

Select 1 

12.49 

10.50 

KokotiniWilf 

6.95 

5.20 

Stellar 7 

995 

7.50 

Blue Max 

7.95 

6.50 

Pyjamarama 

6.95 

5.20 

Zaxxon 

9.95 

7.50 

Shoot the Rapids 

7.95 

5.95 

Pole Position 

7.99 

6.70 

Great Space Race 

14.95 

4.99 

SummerGames 

14.95 

11.20 

Empire of Karn 

7.00 

5.20 

Raid Over Moscow 

7.95 

6.40 

Alien 

9.95 

8.00 

QuoVadis 

9.95 

7.25 

System 15000 

14.95 

11.20 

World Cup Football 

6.95 

5.30 

Hampstead 

9.95 

7.25 

Sherlock 

14.95 

11.20 

Internat . Football (ROM) 

14.95 

11.20 

Pitfall II 

7.95 

6.50 

Night Driver 

5.95 

4.25 

Psi Warrior 

9.95 

7.50 

Colossus Chess 

9.95 

7.00 

Valkyrie 17 

9.95 

7.50 

Backgammon 

5.95 

4.50 

Storm Warrior 

8.95 

6.70 

QuestforTires 

9.95 

7.50 

Giftof theGods 

9.95 

7.50 

Avalon 

7.95 

5.95 

Raid Over Moscow 

9.95 

7.25 

Jet Set Willy 

7.95 

5.95 

KungFu 

6.95 

5.50 

Cyclone 

6.95 

5.50 

Staff of Karnath 

9.95 

7 50 

Fort Apocalypse 

9.95 

7.50 

Project Future 

6.95 

5.25 

Bristles 

7.95 

6.25 

Blue Max 

9.95 

7.50 

Ant Attack 3D 

8.95 

6.70 

Spiderman 

9.95 

7.50 

Space Shuttle 

7.95 

5.95 

Tapper 

9.95 

7.50 

Strontium Dog 

7.95 

5.95 

Manic Miner 

5.95 

3.50 

System 15000 

9.95 

8.00 

Eureka 

14.95 

11.20 

Derby Day 

7 95 

5 95 

Cyclone 

5.95 

4.45 

Testmatch 

5.95 

4.50 

Trashman 

7.95 

595 

SonofBlagger 

7 95 

5.95 

Beachead 

7.95 

6.70 

FlightSimulation 

7.95 

6.70 

Cliffhanger 

7 95 

595 

Ghouls 

7 95 

4 99 

Sabre Wulf 

9.99 

7.50 

Snooker (Visions) 

8.95 

6.70 

ManicMiner 

7.95 

5 95 

Swoop 

7.95 

4.99 

Lordsof Midnight 

9.95 

7.50 

Steve Davis Snooker 

7.95 

6.50 

Daley Thomp Decatholon 

7.95 

5.75 

Azimuth (Head Alignment) 

8 99 

7.50 

Frank N Stem 

5.95 

4.45 

Pacman 

7.99 

6.50 

Scrabble 

12.95 

10 99 

* * * COMMODORE 16 PLUS 4* * * 


TLL 

5.95 

4.75 

GilligansGold 

5.90 

4.50 

FighterPilot 

9.95 

7.25 

Hopp-lt 

6.95 

4.99 

Classic Adventure 

6.95 

5.50 

Football Manager 

6.95 

5.50 

Cyberton Mission 

7.95 

4 99 

Lunar Docking 

6.95 

4.99 

Monty Mole 

6.95 

5.50 

Harrier Attack 

5.95 

4.50 

The Evil Dead 

7.95 

4.99 

Rig Attack 

6.95 

4.99 

Full Throttle 

6.95 

5.50 

AirTrafficControl 

9.95 

7.75 

Valhalla 

14.95 

11.00 

Zap-Em 

6.95 

4.99 

Twin Kingdom Valley 

7.95 

6.70 

JetSet Willy 

5.95 

4.45 

Bockbusters 

7.95 

6 50 

Shoot-lt 

6.95 

4 99 

Scrabble 

15.95 

6.99 

KokotiniWilf 

5.95 

4.45 

Indiana Jones 

9.99 

7.50 

Olympiad 

6 95 

5.25 

★ * ★ AMSTRAD* * ★ 

JetSet Willy 

8.95 

7.50 

* * * BBC* * * 

ManicMiner 

8.95 

7.50 

Fabulous Wanda 

Monopoly 

7.95 

1295 

3.99 

11.75 

Cl 6 Games Pack 1 42 

Flight Path 

5.95 

6.95 

4 99 
5.25 

Football Manager 

7.95 

5.95 

Elite (Cass) 

14.95 

11.95 

Wimbledon 

7.95 

5.95 

Galaxians 

6.95 

5.25 

American Football 

9.99 

8.25 

Football Manager 

7.95 

5.95 

Psi Warrior 

9 95 

7.50 

Hulk 

7.95 

6.50 

Flight Path 737 

6.95 

5.75 

Hunchback 

7.95 

5.95 

Hyper Biker 

7.95 

5.95 

Spiderman 

7 95 

6.50 

Steve Davis Snooker 

7.95 

5.95 

Vu-Calc (Psion) 

14.95 

11.95 

Pitfall II 

9.99 

8.00 

XargonWars 

6.95 

5.25 

TechnicianTed 

7.95 

6.20 

Vu-File (Psion) 

14.95 

11.95 

Slap Shot 

895 

7.50 

3dTimeTrex 

6.95 

5.25 

Guide to Basic Parti 

19.99 

14.99 

Hulk 

7.95 

5.75 

Storm Warrior 

7.95 

6 25 

Star Commando 

6 95 

5 25 

Zen—Assembler 

Jewels of Babylon 

19.95 

6.00 

14.99 

4.75 

* * * ELECTRON* * 

Micro Olympics 

* 

7.95 

5.95 


PRICES INCLUDE POST 4 PAC 
POSTAL ORDERS PAYABLE TO 

KING. OVERSEAS ORDERS WELCOME 50 PENCE PER TAPE PLEASE h 
SHEKHANA COMPUTER SERVICES. 653 GREEN LANES. LONDON N8 C 

HAKE CHEQUES 4 
)QY (MAILORDER 

Message From Andromeda 

Empire of Karn 

6.00 

6.00 

4.75 

4.75 

Chess (Mpowr) 

Learn Basic (Logic) 

7.95 

14.95 

5.95 

11.95 



ADDRESS ONLY ) TEL 01-800 3156 S.A E FOR LIST 
.OR. 



Forest atWorldsEnd 

Chopper Squad 

6.00 

6.00 

4.75 

4.75 

Hulk 

Beeb-Calc (Gemini) 

7.95 

19.95 

5.95 

17.50 


COME AND SEE US PERSONALLY AT - MARBLES SHOPPING CENTRE 

UNIT 11.527-531 OXFORD STREET. LONDON W1R 1DD 

11 MIN FROM MARBLE ARCH TUBE STN) ABOVE DISCOUNTS APPLICABLE ONLY ON PRODUCTION I 

DF THIS ADVERT 


OPEN 7 DAYS A WEEK (10.00AM TILL 7.00PM I 



EACH BOX CONTAINS 
1000 FAN FOLDED 
SELF-ADHESIVE LABELS 


All purpose ADDRESS LABELS hel P y° u t0 make ful1 
use of your microcomputer, word processor or even 
typewriter. Owing to their special low slip backing 
paper, these labels are ideally suited to both friction 
and traction feeders. 


LABEL-IRAN 


Actual size 3 ’A" x 1 7 /'s" 89mm x 36mm 




IIOII 


ORDER FORM 

SEND TO SARLEE LTD, FELSTEAD STREET, HACKNEY, LONDON E9 3DP 

No. of boxes @ £5.95 per box (Inclusive of Postage & Packing and VAT) _ 

I enclose cheque for £_Tick if VAT invoice is required □ 

NAME: __COMPANY:_ 

ADDRESS:_ 

_POSTCODE: _SIGNATURE: _ 


290 PCW 











































is not "user friendly" - it is 

easy & natural to use. 

No commands, no keying-in se¬ 
quences, no "easy" reference 
cards. 

Can be used immedeatel y, mas¬ 
tered in days. 

Labels, letters and fully-for- 
matted books are typed direct 
to the screen, as they will 
look on paper, with all the em¬ 
phasis and special characters 
your printer is capable of. 

Easy, natural mu 11i-1ingua1 
use. 

Full wordprocessing power at 
your fingertips. 

Phone for your free copy of 
the Word-Bird Book of Wordpro¬ 
cessing now! 


114 Brandon Street 
London SE17 1AL 
Telephone: 01-708 2756 


LEABUS 

legal & business 
software 


Introducing 0 ■ 

micro couple 

the low cost link to your equipment a or gadgetry 


Micro Couple Interface 

(from £95.00) 


Micro Coupler Units 

(from £55.00) 



Use MCI 
with:- 


■oppkz commodore 64 BBC 


Micro Couple Interface connects 
directly with your computer to 
provide 8 analog inputs and 
digital control lines. A 25 way 
socket connects with the range of 
Couplers for particular measure¬ 
ment or control purposes. MCI 
can additionally provide an 
interval timer, a battery backed 
clock calendar and a full parallel 
IEEE 488 interface. 


Coupler Units currently 
available include:- 

• DC voltage control (for 
motors etc.) 

• Mains controller (for 
lighting etc.) 

• Frequency Generator 

• Temperature measurement 

• Strain gauge measurement 

• Physiology measurement 


=(C-*NTACT)= 

( PRECISION INSTRUMENTSJ 

4 King Street, London W6 0QA. Telephone: 01-741 8398/01-464 8724 


COMPUTERS 

BREAKDOWN 



INSURANCE 

DOESN’T 

z 

£ IS A COMPLETE 

r INSURANCE PACKAGE OFFERING NUMEROUS 

UJ ADVANTAGES:- 

gc 

h- ^ SAVINGS Very significant savings over the cost 
£ of a full maintenance contract 

g; 4) CHOICE Repairer of your choice coupled with 
O a speedy, efficient claims service 

£ # AUTOMATIC ADDITIONAL COVER 
LiJ a) 'All Risks’, including transit, on all equipment 

^ b) Additional expenses, including those of hiring 

^ alternative equipment and recompiling data etc. 

| TiMyiMMifisFOR 

Q £ Personal computers, micros, minis, WPs and mainframes 
I— £ Users, dealerships, maintainers and software houses 

O 


TlLMl'LMLL/ is available exclusively through 


HALSEY & COMPANY 

205 Passage Road, 

Bristol, BS10 7DL. 

Avon. 

Telephone (0272) 503716 


Independent Registered Life and General Insurance Brokers 



PLEASE RING 
FOR YOUR QUOTATION 
BRISTOL (0272) 503716 

(Please quote the total replacement cost of all hardware). 


PCW291 


















SYSTEM SCIENCE 

C Compilers 


DeSmel C 

PC/MS DOS 

£139.00 

Lattice C 

PC/MS-DOS 

£490.00 

C86& oDtimiser 

Microsoft C 

PC/MS DOS 

£385.00 

PC/MS-DOS 

£460.00 

Aztec C86 

PC/MS DOS 

£235.00 

Aztec CII 

App-DOS 

CP/M-80 

£195.00 

Aztec CII 

£195.00 

C/80 Software Toolworks 

CP/M-80 

£50.00 

C/80 Mathpak - floats 
and longs 

BDSC 

CP/M-80 

£30.00 

CP/M 80 

£135.00 

ECO-C for Z80 Code 

CP/M-80 

£195.00 

Venix 86full Unix for IBM PC-XTand PC-AT 

from £850.00 

LISP Interpreters 

LISP-80 Software 

CP/M-80 & MS/ 

£50.00 

Toolworks 

PC DOS 


MuLISP/MuSTAR 

CP/M & MS/PC DOS 

from £175.00 

MuMath 

CP/M & PC/MS DOS 

from £215.00 

IQ LISP 

PC DOS 

£160.00 

FORTH-83 from Laboratory Microsystems 


Z80 FORTH 

CP/M-80 

£95.00 

PC FORTH 

PC DOS 

£95.00 

8086 FORTH 

CP/M & MS DOS 

£95.00 

PC FORTH +, 8086 FORTH + (32 bit address) 

£235.00 

Floating point extensions 


£89.00 


Editors 

SEE Editor for IBM-PC and Apricot 


\pricot 

EC Editor (windows and DOS calls) PC-DOS 
PM ATE IBM PC and Apricot 
FirsTime C (with syntax checker) 

FirsTime Pascal (with syntax checker) 

Pascal Compilers. Fortran Compilers. Assemblers and cross-assemblers £ call 


£50.00 

£125.00 

£225.00 

£295.00 

£245.00 


HSC 16 bit Co-Processors for Z80 CP/M systems 

- choice of 8086 or 68000 - 256Kb to 1.25 Mb 

- MS-DOS. CP/M-86 and memory 

CP/M-68K - fit most Z80 systems 

- memory available as RAM disk - simple to install, simple 

-6 MHz. clock to use 

Prices from £675.00 


Prices are exclusive of VAT and postage. 

6-7 West Smithfield, London EC1A 9JX 


Tel: 01-248 0962 


Data Switches 

Connect two or more micro's 
to one printer, plotter, 
modem etc. or vice versa 

• FULLY TESTED • FULLY SCREENED METAL 
CASE • ROBUST CONSTRUCTION - BUILT TO 
HIGHEST STANDARDS • 24 HOUR DELIVERY 
SERVICE • ATTRACTIVE DESIGN • 12 MONTH 
GUARANTEE • AVAILABLE EX-STOCK 

SERIAL DATA SWITCHES 

RS232 25 WAY ‘D’ CONNECTORS (FEMALE) 

- ALL 25 LINES. 

DB2V 2 WAY SWITCH £58.95 MRP 
DB3V 3 WAY SWITCH £76.95 MRP 
DB4V 4 WAY SWITCH £95.95 MRP 
DB2X 2 WAY CROSSOVER £87.95 MRP 

PARALLEL DATA SWITCHES 

36 WAY CENTRONICS SOCKETS 


Discounts Ranging from 



These are just a few sample prices 


wianav/J;l 



iBl 


...£300 
AL..£375 
...£280 


MULTIMATE.£265 

MULTIPLAN.£145 

.£325 


HARDWARE 



£495 


RDS 


(FROM).£225 

PC & XT 64K RAM (9 CHIPS)..£42 

BR( WffYN C^ NTER . £50 ° 

iJlUMUJJwnts AVAILABLE 
NBOW 


SI 


0273204377S 


r 

L 


\ 

\ 


SIRIUS, APRICOT. 

ALL PRICES SUBJECT TO 
VAT AND DELIVERY CHARGES. 

Phone 0273 204377 

Express Computer 
Consultants Ltd. 


CN2V 2 WAY SWITCH 
CN3V 3 WAY SWITCH 
CN4V 4 WAY SWITCH 
CN2X 2 WAY CROSSOVER 


£70.95 MRP 
£89.95 MRP 
£112.95 MRP 
£104.95 MRP 


All items subject to 15% VAT 
Available NOW from all good computer stores 
Please contact us for your nearest stockist - 
Trade enquiries welcome. 

smc SUPPUtS 

SMC ■ HOME OF CONNEXIONS COMPUTER CABLES 



11 Western Parade, Great North Road, Barnet Herts EN5 1AD Telephone: 01-441 1282 (5 lines) Telex: 296656 PAULSO G 


292 PCW 






























DISTRIBUTOR FOR 

ACORN, MICROVITEC and CUMANA 

and also dealers for many other leading manufacturers — 
please enquire for comprehensive product list 
TRADE enquiries are always welcome 

BUDGET 

SPECIALS 


8271 BBC DISK CONTROLLER 
CHIP. £59.00 


STOCK 

CLEARANCE 


PASCAL-T.£35.00 

FORTH.£29.95 

L0G0-F0RTH.£35.00 

XCAL.£35.00 


SPECIAL 

PRICES FOR PERSONAL 
CALLERS ON 

ELECTRONS etc 

HCCS Associates Retail sales also at: 

533 Durham Road, Low Fetl HCCS Microcomputers 
Gateshead, Tyne & Wear 122 Darwen Street 

NE9 5EY Blackburn, Lancs 

Tel: (091) 4870760 Tel: (0254) 672214 


MetaPack... EVERYTHING YOU ’ 
NEED FOR APL ON THE PC 

MetaPack the comprehensive utilities package for use with STSC's 
excellent APL* PLUS/PC. Many of the utilities are written in Assembler 
for efficiency. 


MetaPack comprises:_____ 

MetaScreen — the popular API 24 based full screen handler. 

Nl — full screen editing of APL numeric variables. 

Browse — vertical and horizontal scrolling of reports or text files 

Tool Box — an invaluable collection of APL utilities. 

MetaWS — program filing system for easy management and 
documentation of large APL systems. 


MetaPack C395* 

MetaScreen available separately Cl 95* 


e Enhanced release 4 of APL* PLUS/PC now available e 
Upgrade kit for release 3 


C95* 



APL* PLUS/PC release 4 + MetaPack 
APL* PLUS/PC release 4 + MetaScreen 


For IBM PC XT AT. COMPAQ b Compatibles. ‘all pricas ax VAT. 

Full consultancy, custom software & support service 



MetaTechnics Systems Ltd 

Unit 216, 62 Tritton Road, 

London SE21 8DE, 01-670 7959 

■™^™The Systems Builders^ 


CRAZEE PRICES 

ring now! 

833 3831 


GROUP 
18 LTD 


Hardware 


IBM PC Dual Drive Mono Display (inc. k'brd) 
IBM XT Mono Display (inc. k'brd) 

Apricot FI 
Apricot Portable 

Apricot Double Sided + 9" Monitor 
Apricot XI 10MB + 9" Monitor 
Macintosh 1 28 K 
Macintosh 512 K 
Apple lie 

Compaq Dual Drive 256K 
Compaq Plus 
Datageneral 1 
Epson PX8 

Software 

Lotus 123 (for Apricot) 

Symphony 

Framework 

Wordstar Professional 

dBase II 

dBase III 

Filevision 

Multimate 

Sage 


List 

Price 

£ 

O0*r 

-3439T 

OSes' 
OSes' 
.OSes' 
0005- 
OSes' 
— SOS' 
-24SS~ 
-3Sts' 
- 24 ecr 


—e^sr 

<1 Qg- 

^-ser 

— 205 - 

a 

—— J ■ uy 
— 

-e4cr 

—3^5' 


1 

2+ 

£ 

£ 

1673 

1592 

2820 

2682 

898 

854 

1390 

1322 

1636 

1556 

2456 

2336 

1472 

1400 

2128 

2024 

709 

675 

1799 

1712 

3235 

3077 

2042 

1942 

654 

622 

299 

292 

451 

429 

405 

386 

299 

299 

299 

285 

406 

386 

130 

124 

279 

265 

299 

292 


We accept official orders from UK Government and cm.. 
Establishments. Mail Order and Export Enqu j2£ “ES?" 1 

Callers by appointment. ® s welcome 


EXPO RT SPECIALISTS 


GROUP 
18 LTD 


164 Grays Inn Road, London WC1 

credit cards accepted 

All prices exclude VAT 


PCW293 
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Barley Mow Workspace 
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Peterson Electronics 
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Budget Typesetting 
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Photographic and Optical 
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Portfolio Software 
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^ Professional Magnetics 
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GFG Micro Systems 
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GCB Tutoring 


Cairn Associates 

218 Grey Matter 
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Cellitt Retail Distributors 
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Cirtrik 
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Saltigrade 
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Commonside 

237 K 

Simple Solutions 

220 Micro Teach 


Conquin Software 

224 Mr L. C. Kirkwood 

231 Software Technology Ltd 

222 Mitec Bookshelf 


C Ram 

220 KK Stationers 

222 Strong Computers 

218 JP Magnetics 
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We are one of Europe's largest 3.5" and 5.25" floppy disk distributors. Our comprehensive product range includes — in 
addition to SONY — DYSAN, MAXELL and 3M Unbranded products are also available at highly 
competitive prices. Therefore before you make your next purchase CALL US. 


DISKXFNhSS 

DISKXPRESS (UK) LTD. 

38 Mount Pleasant London WC1 OAP 

For further information complete the coupon below 

Name_Title 

Comoanv 

1 


01-278 7464 

Address 

1 


TELEX: 261177 

1 

1 



Telephone 



I'T ns ~r H= 



















































Who said computing was a young person's 
Obviously not Sir Clive, pictured here with i 
Lord Stockton playing the screen version ol 
Dog. Perhaps Sinclair is enquiring about the 
of a peerage, or His Lordship is booking his 
Sinclair shares early; or perhaps . . . well, th 
you. Send your suggestions on the back of i 
ChipChat, PCW, 62 Oxford Street, London V 
us by the end of April. Remember to include 
and address so we can send you the prize if 
the wittiest. 


'The year ahead looks very exciting for Sinclair' 
according to top man Nigel Searle. There's flat-screen 
pocket TVs, wristwatch/radios, portable micros and all 
sorts of other goodies to look forward to. Well, thanks 
for writing to us, Nigel — though we've one suggestion 
to make. What about developing a signature-writing 
machine with a built-in spelling checker? 


NIGEL r SEARLE 


CHIP CHAT 


Sorry, I'll mail that again: 

who else but IBM would have 
the nerve to send its dealers 
details of prices undermining 
their own? The company sent 
out the information relating to 
discount offers at its own 
shops to a range of past and 
potential PC purchasers, as 
well as to the afore¬ 
mentioned dealers. One trade 
paper says IBM blames 'a 
hiccup with the mailing list'. 

A hiccup resulting, perhaps, 
from the company being 
drunk on its own 
power? 

And 111 mail this again too: 

mailing lists are a boon to 
companies eager to contact 
the right kind of customer. 
They're also expensive, so it 
does help if they're accurate. 
One mailing firm sent details 
of its lists to Datasoft in Essex 
with an invitation to buy some 
of them. There's just one snag 

— Datasoft's now based in 
Somerset. 

Atari acronyms: the 
forthcoming ST from Atari 
isn't named after leader Jack 
Tramiel's son Sam — it stands 
for 16-bit. The XE acronym is 
even more clever — X is for 
compatibility with the XL 
range and E is for 8-bit. 

A great one for rubbing salt 
in wounds is Mr Tramiel Snr 

— having left Commodore 
last year under circumstances 
neither side will discuss in 
detail, he now intends to 
make Commodore- 
compatible peripherals. Disk 
drives are among his plans, 
although we also hear that 
Commodore may have some 
3V2in drives up its sleeve. 
Where Atari is getting the 
money to do all this is, of 
course, another question. 
SOS: help was at hand to 
interpret the message left on 
Douglas Nunn's computer 
and published in our January 
issue. The key to the message 
is A=1, B=2, C=3, D=4, E=5, 
F=6, G=7, H=0, l =+, J = =, 
K=—, L= x, M=/, N= t,0 = ., 
P=<, Q=>, R=~, S=7r, 


T=OR, U=AND, V=EOR, 

W=!, and X=V. D F Gibbs of 
Bristol used the symbols to 
work out that the message 
comes from an eight-fingered 
Martian with an interest in 
maths, music and the arts 
(and also, we have to admit, 
with a habit of making the 
occasional typographical 
error). Mr Gibbs wins the 
prize of a Hewlett Packard 12C 
calculator for his deductions. 
A less conventional 
explanation came from 
Russel Hutson of St Leonards: 
The message is an 
.unpublished page of Sinclair 
syntax rules found during an 
excavation of an Ancient 
Greek comprehensive school 
in Athens. The page was to be 
included in the ZX-80 manual 
but the modern machine, 
which was constructed in the 
80s, was found to have fewer 
functions than the original 
used by its inventor. Uncle 
Archimedes.' 

Teacher's pet: Apple is 
promoting sales of its micros 
to schools with its customary 
fervour. Managing director 
David Hancock says: 'I think it 
is tragic that the education of 
our children has for years 
been adversely affected 
because schools have not 
been given a chance to use 
the one personal computer, 
with 2000 proven educational 
software packages 
worldwide, that can do the job 
the government requires. This 
is of grave concern to 
teachers and parents alike — 
and I include myself as a 
father of four.' Not that we 
doubt your sincerity, David — 
but introducing school 
children to Apple won't be too 
tragic for your company's 
profits in the long-run either. 
Avon calling: an anguished 
telephone message from 
Bristol-based Micro Planning 
Software. The company 
wanted to know why we 
hadn't mentioned Micro 
Planner's part in the latest 
Mac test-drive campaign. 


hobby? 
the venerable 
Walking the 
possibility 
is booking his order of 
. . . well, that's up to 
the back of a postcard to 
London W1, to reach 
include your name 
the prize if your entry is 


After all, Micro Planner, a 
project management 
package, had gained this 
honour alongside some pretty 
hefty American names. Well, 
we explained, our editorial 
criteria are very demanding, 
competition is keen, and so 
on, and in addition we missed 
the announcement. So, Micro 
Planner, take a bow. 

Tick your guru carefully, like 
a horse': this is the advice of 
Mike Banahan and Andy 
Rutter in Unix — the book. 
They continue: 'Occasionally 
you may come across the 
Unix expert. Too old and 
weary for anything of use, 
these creatures are put out to 
grass, where they 
immediately elect themselves 
to committees and start 
writing books. If you have one 
of these, be kind to it, buy it 
drinks and treat it with 
respect. On no account ask it 
for advice, for its language is 
no longer the same as yours.' 
The authors themselves 
finished writing their book — 
and they are worth turning to 
for advice. 

Cosmopolitan corner: a 

certainty for the Guinness 
Book of Records is the 
London Festival of Computing 
— running, as it does, for 
more than a week. If your 
stamina will take it you can 
start on Tuesday 9 April with a 
robotics exhibition in Covent 
Garden. Community 
computing follows on the 
Wednesday and 
communications on the 
Friday— both in Covent 
Garden. On the Saturday 
Camden Town takes a look at 


Logo while County Hall helps 
you choose and use a micro. 
More events are scheduled 
for the week after, 
culminating in the London 
Computer Fair at 
Westminster's Central Hall 
from 18-20 April. On Sunday 
you can take a well-earned 
rest. And that's just the edited 
highlights. For more 
information call the Covent 
Garden Information 
Technology Centre on (01) 

240 8206 — or look at Prestel, 
page number 81018. 

Trivial Fact No 437: according 
to a leading paper 
manufacturer which makes 
floppy disk sleeves, if you 
were to repeatedly remove 
and insert a disk from one of 
its sleeves a 100 times, the 
total build up of static charge 
would be less than 0.6 pico 
farads. You did want to know 
that, didn't you? 

Disk in time: Tolkien addicts 
with access only to an IBM PC 
have Hobbit sustenance at 
hand. Disk versions of this 
high-selling home computer 
game are on their way for a 
range of machines, including 
the PC, and with extras such 
as enhanced graphics. At 
least that means when you're 
stuck in the Goblin's 
Dungeon, the surroundings 
should be prettier. 

Flight fatalities: Torch is 
setting up a network of 
machines at the Biggin Hill 
pilot aptitude testing centre. 
Aside from a range of made- 
to-measure applications 
packages, Biggin Hill has also 
ordered a full set of games, 
including Elite. ITTil 
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If you are looking for a top of the range, fully featured printer at 
an affordable price, then you need look no further than the CANON 
PW range NLQ matrix printers and the PJ1080A ink jet printer. 
CANON, World Leaders in photocopier and camera technology, 
have applied their exciting skills in producing these two new printers. 

Canon PW1080A/PW1156A 

High speed matrix performance, combined with Near Letter 
Quality (NLQ) printing, the CANON PW series provides the 
ultimate in printing requirements, all at an affordable price. With 
a print speed of up to 160 cps, the PW series has a number of salient 
features including high res. graphics. With a choice of platen widths 
from 10" (PW1080A) to 17" (PW1156A), their Epson and IBM 
compatibility make them easy to hook-up to virtually any 
computer. 

Buy from your local dealer today! Join the Canon League with 
Micro Peripherals - we will make you look good on paper. 


If you have the task of impressing people, then you must look 
good on paper and the CANON PJ can do just that. With its 
ability to print in 7 vivid colours, the CANON PJ is ideal for 
use with Lotus Symphony running on IBM P.C.'s. 

Needless to say the PJ is suitable for a wide range of micros, 
including the B.B.C. even more impressive, it will print onto 
overhead projection film, all at a very quiet 37 cps. 


IBM is a registered trade mark of IBM (UK). 
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"PRINTERS FOR ALL APPLICATIONS" 

INTEC UNIT 3. HASSOCKS WOOD, WADE ROAD, 
BASINGSTOKE, HANTS. ENGLAND, RG24 ONE. 
Telephone: BASINGSTOKE (0256) 473232 (32 lines). 

_ Telex: 859669 MICROP G Facsimile: 0256 461570 

* Full 12 months warranty — RRP ex. VAT. 
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(first again) 



Personal Computers Ltd, the U.K.’s first personal computer dealer has done it 
again! First in the U.K. with Apple Computers — first in the U.K. with Lotus 
1:2:3 software — and now another first, the brand-new Macintosh Centre 
open in the heart of the City of London. 

Macintosh is the new computer sensation from Apple, designed on the simple 
premise that a computer is a lot more use if its easy to use. Computers have little 
value if they require thirty manuals to figure out and a doctorate 
in mathematics to operate. Ideally, working with a 
computer should be like talking to a very bright 
friend who is eager to help get your work 
accomplished — and that’s Macintosh. 

With Macintosh you can write, analyse, 
organise, create and illustrate, often at the 
touch of a finger, by moving a ‘mouse’ on your 
desk to move a pointer on the screen. It can 
also help you prepare letters, reports, produce 
charts and presentation slides, store and 
retrieve information. And much more. 

This doesn’t just mean your work will be faster 
and more accurate - it will also be better. And 
remember the less time you spend shuffling 
papers — the more time you have available to 
exercise your creativity. 


Macintosh takes over your deskwork, but not your desk. In fact it takes up an area as 
small as a standard sheet of paper. 

Macintosh has a wide range of software available, and new packages are being added 
all the time. In addition to Mac’s own software which includes MacPaint, MacWrite, 
MacDraw and MacProject, there’s world-famous packages from Microsoft — like 
Multiplan, Chart, Word and File, and the best-selling Filevision — you’ll find them all at 
the new Macintosh Centre. 

Macintosh — recently voted best value personal computer by ‘Which 
Computer’ magazine, source: ‘Which Computer' survey 
August 1984 who called it “an unbeatable buy’’. 

Let us put a mouse In your hand, and show you 
the capabilities of this exciting new computer. Call 
in at the new Macintosh Centre, 218 Bishopsgate, 
London EC2M 4JS or for further information call 
the Mac Hotlines on 01-377 1200 today! 

























